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(54) MODIFIED BLOOD COAGULATION FACTOR VII 



(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a new 
(activated) modified blood coagulation factor VII 
which has a modification at a specific site of an amino 
acid sequence, has an enhanced enzyme activity, and is 
as a medicine effective for treating a hemophilia 

j D ' " " SOLUTION: This is a new (activated) modified blood 

up u» eiu Ats Tin Lyi Ui ^ic Tire i r « s*j fcr Ssr c i> **i> coagul ation factor VII (FVI1) which has at least one 
» modification(s) selected from a group comprising 

! cleaving the disulfide bond (I59Cys-164Cys) 

\ consisting of 1 59th cysteine ( 1 59Cys) and 1 64th 

| cysteine ( 1 64Cys) in blood coagulation factor VII, 

vt tir >ot r,h bis Pi« «iy itr t.ir ^iVv?^ ^ v t>T iVc . substituting, adding, or deleting at least a part of the 
ro 3*v , ?*a amino acid sequence constituting the loop structure 

:.u ihUi .Hiu?i \Un Ars 5:r Ch ?>o ^W^; 1 *- consisting of the amino acid sequence from 233rd 

f threonine (233Thr) to 240th asparagine (240Asp) in 
FVII, and substituting, adding, or deleting at least a part 
of the amino acid sequence constituting the intervening 
sequence consisting from 304th arginine (304Arg) to 
329th cysteine (329Cys) in FVII, and has an enhanced 
enzyme activity. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The alteration field of the blood coagulation factor VII (following, FVII) characterized by 
including at least one alteration chosen from the following, or activated type blood coagulation factor 
VH (following, FVlIa). 

(a) Cut the disulfide bond (159Cys-164Cys) which consists of the 159th cysteine (159Cys) in FVII, and 
the 164th cysteine (164Cys). 

(b) Replace, add or delete the amino acid sequence which constitutes the loop structure (99-loop may 
be called hereafter) which consists of an amino acid sequence of the 240th asparagine (240Asn) from 
the 233rd ********** (233Thr) in FVII, or its part. 

(c) Replace, add or delete the amino acid sequence which constitutes the mediation amino acid 
sequence of the 329th cysteine (329Cys) from the 304th arginine (304Arg) in FVII, or its part. 
[Claim 2] The alteration field according to claim 1 characterized by cutting the concerned 1 59Cys- 
164Cys by replacing the above-mentioned 159Cys and 164Cyses by amino acid residues other than 
Cys. 

[Claim 3] The alteration field according to claim 1 or 2 which consists of an amino acid sequence of 
array table array number 4 publication. 

[Claim 4] The alteration field according to claim 1 characterized by cutting 159Cys-164Cys and 
forming a disulfide bond (159Cys-299Cys) between 159Cyses and 299Cyses by amino acid residues 
other than Cys replacing 1 64Cyses, and replacing the 299th valine (299Val) by Cys. 
[Claim 5] The alteration field according to claim 1 or 4 which consists of an amino acid sequence of 
array table array number 6 publication. 

[Claim 6] The alteration field according to claim 1 characterized by being replaced by the amino acid 
sequence to which the amino acid sequence of 99-loop of FVII corresponds on the structure of other 
trypsin group serine proteases. 

[Claim 7] The alteration field according to claim 1 or 6 other trypsin group serine proteases of whose 
are Homo -sapiens trypsins. 

[Claim 8] The alteration field according to claim 1,6, or 7 characterized by being replaced by Asp- 
Arg-Lys-Thr-Leu which has an amino acid sequence from the 235th valine in 99-loop of FVII (235Val) 
to the 239th ********** (239Thr) in the loop structure of corresponding on the structure of a Homo- 



sapiens trypsin. 

[Claim 9] The claim 1 which consists of an amino acid sequence of array table array number 8 
publication, or the alteration field given in either 6-8. 

[Claim 10] The alteration field according to claim 1 characterized by being replaced by the amino acid 
sequence to which the amino acid sequence which constitutes the mediation amino acid sequence of the 
329th cysteine (329Cys) from the 304th arginine (304Arg) in FVII, or its part corresponds on the 
structure of other trypsin group serine proteases. 

[Claim 1 1] The alteration field according to claim 1 or 10 other trypsin group serine proteases of whose 
are Homo -sapiens trypsins. 

[Claim 12] The alteration field according to claim 1, 10, or 1 1 with which the amino acid sequence 
which constitutes the mediation amino acid sequence (170-loop may be called hereafter) of the 329th 
cysteine (329Cys) from the 310th cysteine (310Cys) in FVII, or its part is replaced, added or deleted. 
[Claim 1 3] The claim 1 characterized by being replaced by Glu-AIa-Ser-Tyr-Pro-Gry-Lys which has an 
amino acid sequence from the 31 1 st leucine in 170-loop of FVII (31 1 Leu) to the 322nd asparagine 
(322Asn) in the loop structure of corresponding on the structure of a Homo -sapiens trypsin, or the 
alteration field given in either 10-12. 

[Claim 14] The claim 1 which consists of an amino acid sequence of array table array number 10 
publication, or the alteration field given in either 10-13. 

[Claim 15] The amino acid sequence from the 235th valine in 99-Ioop of FVII (235 Val) to the 239th 
********** (239Thr) It is replaced by Asp-Arg-Lys-Thr-Leu in the loop structure of corresponding on 
the structure of a Homo -sapiens trypsin. And the amino acid sequence from the 31 1st leucine in 170- 
loop (3 1 lLeu) to the 322nd asparagine (322Asn) The alteration field according to claim 1 characterized 
by being replaced by Glu-AIa-Ser-Tyr-Pro-Gry-Lys in the loop structure of corresponding on the 
structure of a Homo -sapiens trypsin. 

[Claim 16] The alteration field according to claim 1 or 1 5 which consists of an amino acid sequence of 
array table array number 12 publication. 

[Claim 17] The drug constituent which contains the alteration field of a publication as an active 
principle in either of the claims 1-16. 

[Claim 1 8] A medicine effective in the treatment of the hemophilia inhibitor patient who consists of a 
drug constituent of a claim 1 7. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The invention in this application relates to the 
alteration field of the blood coagulation factor VII (FVII may be called hereafter) which reinforced 
enzyme activity, and/or activation blood coagulation factor VII (FVIIa may be called hereafter). In 
detail, the invention in this application relates to a medicine effective in the treatment of the hemophilia 
inhibitor patient who consists of a drug constituent which contains the FVII/FVIIa alteration field with 
which activity was reinforced, and the concerned alteration field as an active principle, and the 
concerned drug constituent by replacing and suffering a loss in an amino acid sequence peculiar to 
FVII. 
[0002] 

[A proior art and the technical probrem which should be solved] FVII is the blood coagulation factor of 
a vitamin K dependency, and it is known widely that it is the initiation factor of external cause system 
blood coagulation. It has Gla field which becomes the amino acid sequence from an amino terminus to 
35 residues from ten gamma carboxy glutamic acid (Gla may be called hereafter) like other vitamin K 
dependency coagulation factors (vol. Proc.Natl.Acad.Sci.USA, 83, p.2412- 2416, 1986). FVII is set to 
in vitro. The activation blood coagulation Xth factor By (FXa may be called hereafter), activation 
blood coagulation factor IX (FIXa may be called hereafter), or the thrombin (Flla may be called 
hereafter) Being changed, active FVII, i.e., FVIIa, which consists of an H chain by which 1 52Arg- 
1 53Ile was understood an added water part, and the bridge was constructed over it by the S-S bond of a 
piece, and an L chain, is known (J. Biol.Chem., vol. 25 1 , p.4797- 4802, 1976). 

[0003] If the enzyme activity of the FVIIa [ itself] is very weak and it combines with the tissue factor 
(TF) which is a coenzyme, it will go up dramatically (Komiyama et al., Biochemistry, 29 (40), and 
pp.94 18-25 (1990)). Although the bonding site between biparite children is also made clear on amino- 
acid -residue level to the primary structure of FVIIa and TF, the crystal structure of the complex, and 
the pan, the detail (spacial-configuration change accompanied by TF combination) of the catalytic 



activity multiplication mechanism is still unknown (Banner et al., et al., and Nature 380(6569):pp.41-6 
(1996)). 

[0004] As a replacement therapy to hemophilia A and a hemophilia B patient, medication of blood 
coagulation factor VIII (FVIII may be called hereafter) and a blood coagulation factor IX (FIX may be 
called hereafter) tablet is performed. However, in connection with the concerned cure, the occurrence 
of the neutralizing antibody (called an inhibitor) to FVIII and FIX is regarded as questionable. 
[0005] As a symptomatic treatment of the hemophiliac who produced such an inhibitor, there are 
medication of the complex tablet which consists of medication of superfluous medication of (1) FVIII 
factor and a (2) swine FVIII factor, (3) FII, and FVII, FIX and FX, medication of (4) FVIIa tablet, etc. 
however, such technique - respectively - (1) - more - high — about the shock according to an 
antigenicity about the symptom aggravation by lead of a potency inhibitor, and (2), and (3), the cost 
has [ 4 / (4) / a thrombus induction of DIC, and ] problems, such as being high, by that a curative effect 
is inadequate, or extensive and a frequent administration When the balance of an effect and danger is 
taken into consideration in these, the most efficient thing is medication of FVIIa tablet of (4). However, 
in order to demonstrate the hemostasis effect for the weakness of the activity, FVIIa tablet needs 
extensive medication and a frequent administration, as mentioned above, and is raising the treatment 
cost greatly. Moreover, if compared with the conventional replacement therapy to which the curative 
effect is also performed to the hemophiliac, it cannot be said that it is enough. 
[0006] Although producing the alteration field of FVII which raised enzyme activity as a means for 
solving this problem is mentioned, it is known that this is generally difficult (proteinic structure 
admission, Yukiteru Katsube editorial supervisions, educational company issue, 1992). It is considered 
by the ground [ blood coagulation factor ] of the following especially for the activity reinforcement by 
alteration to be difficult. 

[0007] It is classified into two of the activity falls depended qualitatively unusually with the activity 
fall accompanied by a quantitative deficit although hemophilias are the abnormalities of a blood 
coagulation factor. Among these, masses [ the example from which it becomes clear that the 
abnormalities in a molecule exist over the structure whole region of FIX, only one amino acid was only 
replaced by inside, and activity becomes 1% or less ] as a result of knowing that many of qualitative 
abnormalities are mutations (point) and performing analysis of the patient of the hemophilia B which is 
the abnormalities of FIX. Therefore, even if it changes recklessly about a blood coagulation factor, it is 
clear to cause an activity fall. 

[0008] According to the information (Dickinson et al., Proc.Natl.Acad.Sci.USA, 93 (25), and 
pp. 14379-84 (1996)) acquired by Alanine Scannning, 1 12 Alanine substitution-product ****** so f 
FVII and the thing which enzyme activity went up in it are only [ one ], and, moreover, the regularity is 
not found out. 

[0009] As other attempts, Hopfner et al. produced FIX fragmentation alteration field which raised 
synthetic substrate activity using the technique of suffering for it a loss and replacing the structural unit 
which consists of a number amino acid residue of the domain of the part which constitutes FIX (EMBO 
J, 16 (22), and pp.6626-35 (1997)). However, since this made the intact partial fragmentation of not 
FIX but FIX discover by Escherichia coli and is looking at synthetic substrate activity, not to mention it 
can reinforce blood coagulation activity, it does not have even blood coagulation activity. Furthermore, 
this is not suggested at all to FVII which is the quality of a different thing from which structure and a 
specificity are completely different about FIX, and there is no report in any way until now also about 
the alteration field which reinforced the enzyme activity of FVII. 

[0010] Thus, production of the alteration field which has strong enzyme activity was considered to be 
difficult especially in the blood coagulation factor. In FIX, although the attempt which raises synthetic 
substrate activity about the partial fragmentation was made, about the alteration field of the blood 
coagulation factor which has enzyme activity high as an intact molecule, there is no example of a 
report until now. 

[001 1] Therefore, the technical probrem which should solve this invention is producing and offering 
FVII and/or FVIIa which have strong activity effective in a hemophilia inhibitor patient's treatment in 
the status considered that an alteration of a blood coagulation factor is difficult generally. 
[0012] 

[Means for Solving the Problem] In the above statuses, this invention persons came to complete the 
invention in this application, as a result of repeating a research zealously that FVII which has enzyme 
activity high in itself should be produced and performing various studies. It succeeds in the invention in 
this application producing FVII and/or FVIIa alteration field with which activity was reinforced by 
comparing FVII and various serine proteases with amino-acid -sequence structure, clarifying an amino- 
acid -sequence site peculiar to FVII, and suffering for it a loss and replacing the characteristic site. 
[0013] 



[Elements of the Invention] a group similar to a trypsin group ~ the basic structure of a serine protease 
consists of about 250 residues, and is about divided into two domains, the first half and the second half, 
on an amino acid sequence ( drawing 1 ) Six beta strands are in each domain, respectively, and it is 
formed with the structure oj* having beta strand of a total of 12 as a protease ( drawing 2 ). So to speak, 
these 12 beta strands have the skeletal structure of a serine protease, and the loop which connects 
between each strand, or the helix field is considered to bear protease activity, such as the substrate 
specificity and reactivity with a cofactor. As an example of a serine protease, there are digestive 
enzymes, such as thrombus lysis enzymes, such as various blood coagulation factors, such as FII, FVII, 
FVIII, FIX, and FX, and a plasmin, or a trypsin, a chymotrypsin, and an elastase. Then, amino-acid- 
sequence structure of the various serine proteases including FVII was compared, and the field 
characteristic of FVII was pinpointed ( drawing 3 ). And it considered as the target of an alteration of 
these sites, and FVII alteration field which has high enzyme activity was produced by suffering for it a 
loss and replacing the amino acid sequence of FVII for the structure of other serine proteases by 
reference. These alteration fields are explained in detail. 

[0014] (a) The alteration field with which the concerned 159Cys-I64Cys was cut by replacing 
alteration field (a-**) 159Cys from which 159Cys-164Cys combination was cut, and 164Cyses by 
amino acid residues other than Cys (VII-5). As an example of this alteration field, what replaced Cys 
by the alanine (Ala), respectively was indicated for the array table array numbers 3 or 4. Here, as an 
example of amino acid residues other than Cys used for a substitute, although Ala was chosen, unless a 
serious failure of making enzyme activity deactivate besides cutting Cys-Cys combination etc. is done 
by the substitute, arbitrary amino acid is selectable. 

[0015] (a-**) The alteration field with which 1 59Cys-l 64Cys was cut and the disulfide bond ( 1 59Cys- 
299Cys) was formed between 1 59Cyses and 299Cyses by amino acid residues other than Cys replacing 
164Cys, and replacing the 299th ******** (299Val) by Cys (VII-6). What was replaced as an example 
of this alteration field, using Ala as amino acid residues other than Cys was indicated for the array table 
array numbers 5 or 6. Unless a serious failure of making enzyme activity deactivate besides cutting 
159Cys-164Cys combination by the substitute etc. is done about an amino acid residue except Cys used 
for a substitute here as above-mentioned, other amino acid other than Ala is selectable. 
[0016] (b) The alteration field with which the amino acid sequence which constitutes the loop structure 
(99-loop may be called hereafter) which consists of an amino acid sequence of the 240th asparagine 
(240Asn) from the 233rd ********** (233Thr) in FVII, or its part was replaced, added or deleted. 
This field contains the amino acid sequence which intervenes between the beta strand 5 which exists 
common to a serine protease as shown in drawing 3 , and the beta strand 6. It is desirable to replace this 
field by the amino acid sequence which corresponds on the structure of other trypsin group serine 
proteases. A Homo -sapiens trypsin is mentioned as a suitable example of a trypsin group serine 
protease. Furthermore, the alteration field (VII-30) with which the amino acid sequence from the 235th 
valine in 99-loop of FVII (235Val) to the 239th ********** (239Thr) was replaced by Asp-Arg-Lys- 
Thr-Leu in the loop structure of a trypsin as a concrete example is mentioned. This alteration field was 
indicated for the array table array numbers 7 or 8. 

[0017] (c) The alteration field with which the amino acid sequence which constitutes the mediation 
amino acid sequence of the 329th cysteine (329Cys) from the 304th arginine (304Arg) in FVII, or its 
part was replaced, added or deleted. 

the amino acid sequence which intervenes between the beta strand 8 which exists common to a serine 
protease, and the beta strand 9 as especially this field is shown in drawing 3 - setting - the serine 
protease of others [ FVII ] — comparing - a number amino acid residue - since it has the characteristic 
feature of being long, what may serve as the suitable target in FVII alteration is conjectured It is 
desirable to replace this field by the amino acid sequence which corresponds on the structure of other 
trypsin group serine proteases. A Homo -sapiens trypsin is mentioned as a suitable example of a trypsin 
group serine protease. Moreover, the substitute in FVII and the desirable field which is added and can 
be deleted are the amino acid sequence which constitutes the loop structure (170-loop may be called) 
which consists of an amino acid sequence of the 329th cysteine (329Cys) from the 3 1 0th cysteine 
(3 1 OCys), or its part. Furthermore, the alteration field (VII-3 1 ) with which the amino acid sequence 
from the 3 1 1st leucine in 170-loop of FVII (3 1 lLeu) to the 322nd asparagine (322 Asn) was replaced 
by Ghi-Ala-Ser-Tyr-Pro-Gry-Lys in the loop structure of a Homo -sapiens trypsin as a concrete example 
is mentioned. This alteration field was indicated for the array table array numbers 9 or 10. 
[0018] Furthermore, it is also possible to combine an alteration of (c) suitably from the above (a), the 
example ****** — for example, (b) and the combination of (c) — that is The amino acid sequence from 
the 235th valine in 99-loop of FVII (235Val) to the 239th ********** (239Thr) It is replaced by Asp- 
Arg-Lys-Thr-Leu in the loop structure of a Homo -sapiens trypsin. And the amino acid sequence from 
the 31 1st leucine in 170-loop (31 1 Leu) to the 322nd asparagine (322 Asn) The alteration field (VII-39) 



replaced by Glu-Ala-Ser-Tyr-Pro-Gly-Lys in the loop structure of a trypsin is mentioned. This 
alteration field was indicated for the array table array numbers 1 1 or 12. 

[001 9] The alteration field mentioned above can be acquired using the recombining [ a gene ] method. 
As a manifestation recipient, eukaryotic cells, such as an animal cell, are desirable. The alteration field 
of this invention includes cDNA which carries out the code of the amino acid sequence of each above- 
mentioned alteration field in a suitable manifestation vector, transfects a host cell, and is acquired by 
refining after carrying out the cloning of the cell which has discovered the target gene and cultivating 
the obtained stable manifestation stock. 

[0020] FVII alteration field of the invention in this application can perform various chemical 
treatments etc., and can use them as activated type FVII (FVlIa) alteration field. 
[0021] The FVII/FVIIa alteration field of the invention in this application can be prescribed to a 
pharmaceutical preparation because of the treatment, a diagnosis, or other intended use. To the 
preparation for intravenous administration, it melts into the aqueous solution which has buffered pH 
which may suit a physiological conditions in a constituent, including the matter which may usually suit 
physiologically, for example, a sodium chloride, a glycine, etc. Moreover, from the viewpoint of 
reservation of long term stability, as a final pharmaceutical form, taking the gestalt of a freeze -drying 
tablet is also taken into consideration, and it gets. In addition, the guideline of the constituent 
prescribed for the patient into the vena is established under the governmental rule, for example, 
"biological-preparation criteria." The treatment of the hemophilia inhibitor patient who produced the 
inhibitor to the concerned blood coagulation factor by the replacement therapy of FVIII or FIX as 
concrete intended use of the drug constituent which consists of the FVII/FVIIa alteration field of the 
invention in this application is mentioned. 
[0022] 

[Example] Although the invention in this application is illustrated according to an example, these 
examples do not limit the invention in this application. With reference to an accompanying drawying, it 
illustrates in the example [****] about the invention in this application. An example makes the 
alteration field discover in the culture supernatant of an animal cell (CHO-K1). The reagent in 
connection with [ as long as there is no notice especially the following ] transgenics etc. is TAKARA 
SHUZO, Toyobo, and par ************ applied New England Biolabs. The product of a shrine was 
used. 

[0023] The doning» Homo -sapiens liver cDNA library (TAKARA SHUZO) of «example 
1 .FVIIcDNA is purchased. Reference () etc. [ Molecular Basis ] of Thrombosia and cDNA array well- 
known at Hemostasis (- FVII synthetic DNA sense primer (VII- 

PWN;GGGGTCGACATGGTCTCCCAGGCCCTCAGGCTCCTCTGCCTTCTG) which added Sail 
site to the array table array number 1 on the basis of written) - and PCR is performed using the anti 
sense primer (VII -PWC;CCCGG ATCCCTAGGG AAATGGGGCTCGC AGG AGG ACTCCTGGGCG) 
which added BamHI site. The cloning was carried out to commercial cloning vector pCRlI 
(Invitrogen). In this case, DNA sequence was performed by the conventional method and it checked 
having a well-known array (Hagen FS et al and PNAS 1986; 83; 2412-6) by reference etc. 
[0024] Manufacture» manifestation vector pCAGn (patent official report of No. 2824434) of a 
«example 2.FVII manifestation vector was digested by Sail and BamHI, the ligation of what cut the 
DNA fragment prepared in the above-mentioned example 1 containing the array which carried out the 
code of the FVII there by Sail and BamHI was carried out, the transformation was carried out to 
Escherichia coli JM105, it cultivated on LB agar medium of ampicillin inclusion, and transformation 
Escherichia coli was chosen. It cultivated by the culture medium of marketing of the colony which 
appeared overnight, extraction refining of the target manifestation plasmid was carried out, and "pVII- 
W" was prepared. DNA sequence of this manifestation vector was performed and it checked having the 
target gene sequence. 

[0025] Each FVII alteration field which has the amino acid sequence shown in manufacture» view 4 
of a «example 3. alteration field manifestation vector was created by the following technique. In 
addition, drawing 4 is what showed only the amino acid sequence by the side of the end of C from the 
1 53rd isoleucine of FVII, and about the amino acid by the side of the end of N, an alteration is not 
performed but is all the same than the 1 52nd arginine as that of a wild type. PCR is performed, using 
FVII gene as mold using the synthetic DNA primer shown in drawing 5 . and each amplification 
fragment is obtained. The ligation of each amplification fragment and the thing which cut manifestation 
vector pC AGn by Sail and BamHI was carried out, the transformation was carried out to Escherichia 
coli JM105, it cultivated on LB agar medium of ampicillin inclusion, and transformation Escherichia 
coli was chosen. It cultivated by the culture medium of marketing of the colony which appeared 
overnight, extraction refining of the target manifestation plasmid was carried out, and "pVII-5", "pVII- 
30", and M pVII-3 1" were prepared ( drawing 6 ). Moreover, about M pVII-6", the gene obtained in 



drawing 5 using primer ** and ** of a publication is used as mold, and it was obtained by performing 
PCR further using primer ** and **. Moreover, about "pVII-39", the gene obtained using primer ** 
and (10) is used as mold, and it was obtained by performing PCR further using a primer (11) and (12). 
Furthermore DNA sequence was performed and it checked that these plasmids had the target array. 
[0026] The commercial ******** cutin reagent performed the transduction to CHO cell, the 
manifestation to the culture supernatant of «example 4. each alteration field and the refining» 
above-mentioned manifestation vector were chosen by G41 8 (lmg/(ml)), and the cloning of the cell 
which has discovered the target gene was carried out with the extra dilution method. ELISA kit 
(****** chromium FVH;Diagnostica Strago) to commercial FVII performed authentication of a 
manifestation of FVII alteration field. The obtained stable manifestation stock was cultivated by the 
serum free medium (ASF 104, Ajinomoto, penicillin, streptomycin, 20microg [/ml ] vitamin K, ImM 
butyric acid), and was refined in the anti-Homo -sapiens FVII monoclonal antibody column (patent 
official report of No. 2824430). An equilibration, washing, and ehition were performed using the 
equilibration and the washing buffer (50mM Tris, pH 7.2, 0.1M NaCl, 50mM Benzamidine-HCl, and 
2mM calcium2+), and the elution buffer (50mM Tris, pH 7.2, 0. IMNaCl, 50mM Benzamidine-HCI, 
and 1 OmM EDTA). Using the antibody [ as opposed to SDS-PAGE or commercial FVII for the 
purified alteration field ], the Western blot was performed and it checked that it was FVII alteration 
field. 

[0027] The freezing activity of measurement» each alteration field of the freezing activity of 
«example 5. each alteration field was measured by the solidifying method using FVII Jack plasma 
according to the conventional method, each refined alteration field is set to 50 to 5 ng/ml - as — Tris- 
BSA - diluting - FVII lack ****, equivalent ****, and 37 degrees C - 3 minutes — warming - 
equivalent addition of the formation TF (thromboplastin;Dade) of a re -lipid was carried out the back, 
and the freezing reaction was made to start The coagulation time was measured and it asked for 
freezing activity from the standard curve and the dilution ratio. The result which converted freezing 
activity into per [ protein concentration (it measures by the Bradford method) ], and asked for the 
specific activity is described in Table 1. Consequently, FVII alteration field of this invention became 
clear [ having freezing activity high two to 6 times ] as compared with plasma origin FVII and wild- 
type recombination FVII. 
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[0029] Each alteration field each alteration field of which the «example 6. activation was done did 
whose manufacrure» refining is dialyzed to 50mM Tris, pH 7.45, and 0.1M NaCl. FXa is added 1/100 
(mole ratio). 50mM Tris, pH 7.45, 0. 1 M NaCl, 0. 1 % PEG 8000, 1 OOmicrog / mL phospholipid 
(Platerin (registered trademark) Organotecnica), and lOmM calcium2+, Under the 37-degree C 
condition, in 1 - 60 minutes, the incubation was carried out and it activated. After the activation, 50mM 
Benzamidine-HCl was added, the reaction was stopped, and it refined in the anti-Homo -sapiens FVII 
monoclonal antibody column (the same technique as an example 4). Each activation alteration field [ 
finishing / refining ] was dialyzed to TBS pH 8.0 (0.1% PEG 8000 inclusion), and carried out the 
cryopreservation to -80 degrees C. The grade of an activation was checked by SDS-PAGE. 
[0030] Alteration field VIIa-3I activated according to the hydration activity-measurement» example 6 
over the synthetic substrate of each alteration field of which the «example 7. activation was done until 
it is set to O.lmicroM It dilutes with 50mMTris -HC1, IOOmMNaCl, 10mMcalcium2+,0.1%PEG 
8000, and pH 8.0. In addition, set the last capacity to 200microl, it was made to react at 30 degrees C 
so that various synthetic substrates may be set to last concentration I .OmM there, and the amount of 
hydrations of the substrate per for 1 minute was seen. A temperature control is possible. 
Disengagement of pNA was measured as a degree of coloring by 405nm by microplate reader Spectra 
max plus (Molecular device). This result is shown in Table 2. Vila -3 1 which are one of the alteration 
fields of this invention also received the synthetic substrate of what **, and showed hydration activity 



higher than a wild type (VHa-W), and the domain was two to 23 times. 



[0031] 
fTable 21 






^fc^/mOD^/mln 


It 
31/W 


Vlla-W 


VIIa-31 


Chroffiozym tPA 


D-Phe-Gly-Arg 


37. 6 


117.6 


3 


S-2288 


H-D-Ile-Pro-Arg 


25.8 


304.2 


12 


S-2366 


pyro-Gl u-Pr o-Arg 


11. 5 


267.8 


23 


S-2238 


H-D-Phe-Pip-Arg 


11.3 


86.6 


8 


Chromozym X 


D-Nile-Gly-Axg 


13.0 


48.6 


4 


S-2302 


H-D-Pro-Phe-Arg 


7.4 


38.3 


5 


S-2765 


Z-D-Arg-Gly-Arg 


13.3 


20.6 


2 


ChronozytB TRY 


CBz-Val-Gly-Arg 


5. 6 


28.2 


5 


S-2444 


pyr o-Gl u-Gl y-Ar g 


1.5 


18.9 


13 


S-2222 


Bz-Ile-Glu-Gly-Arg 


5.6 


16.4 


3 


S-2403 


pyro-Gl u- Phe- Lys 


0.3 


5.9 


19 



[0032] 

[Effect of the Invention] Thus, the alteration field of FVII obtained by the invention in this application 
and/or FVIIa has clearly high enzyme activity compared with FVII of a wild type. Therefore, the 
alteration field of the invention in this application may serve as the very effective medicine as a 
replacement therapy to a hemophilia inhibitor patient. 
[Layout Table] 

SEQUENCE-LISTING<1 10> The-Chemo-Sero-Therapeutic Research-Institute<120> Recombinant- 
mutants of-blood-coagulation factor VII<160> 12<210> 1<21 1> 1221<212> DNA<213> blood 
coagulation factor VII<400> 1GCC AAC GCG TTC CTG GAG GAG CTG CGG CCG GGC-TCC- 
CTG GAG AGG GAG 48AJa Asn Ala Phe Leu Glu Glu Leu Arg Pro Giy Ser Leu Glu Arg Glu 1 5 
1015 TGC AAG GAGGAG CAG TGCTCC TTC GAG GAG GCC CGG GAG ATC TTC AAG 
96Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 20 25 30 GAC GCG GAG 
AGG ACG AAG CTG TTC TGG ATTTCT TAC AGT GAT GGG GAC 144AspAla Glu Arg Thr Lys 
Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 35 40 45 CAG TGT GCC TCA AGT CCA TGC CAG AAT 
GGG GGC TCC TGC AAG GAC CAG I92Gln Cys Ala Ser SerPro Cys Gin Asn Gly GlySer Cys Lys 
Asp Gin 50 55 60 CTC CAG TCC TAT ATC TGC TTC TGC CTC CCT GCC TTC GAG GGC CGG 
AAC 240Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80TGT GAG 
ACG CAC AAG GAT GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC288Cys Glu Thr His 
Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 90 95 GGC TGT GAG CAG TAC TGC AGT 
GAC CAC ACGGGC ACC AAG CGC TCC TGT 336Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly 
Thr Lys Arg Ser Cys 100 105 1 10 CGG TGC CAC GAG GGG TAC TCT CTG CTG GCA GAC GGG 
GTG TCC TGC ACA 384Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 
120 125 CCCACA GTT GAA TAT CCA TGT GGA AAAATA CCT ATT CTAGAA AAA AGA 
432Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 130 135 140 AATGCC AGC 
AAA CCC CAA GGC CGA ATT GTG GGG GGC AAG GTG TGC CCC 480Asn Ala Ser Lys Pro 
Gin Gly Arg He Val Gry Gly Lys Val Cys Pro 145 1 50 1 55 1 60 AAA GGG GAG TGT CCA TGG 
CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 528Lys Gly Glu Cys Pro Trp Gin Val Leu 
Leu Leu Val Asn Gly Ala Gin 165 170 175 TTG-TGT-GGG-GGG-ACC CTG-ATC-AAC-ACC-ATC 
TGG GTG GTC TCC GCG GCC 576Leu Cys Gly Gly Thr Leu Ile-Asn-Thr-De-Trp-Val-Val-Ser-Ala- 
Ala 1 80 1 85 1 90 CAC-TGT-TTC-GAC-AAA ATC-A AG-A AC-TGG-AGGAAC CTG ATC GCG 
GTG CTG 624His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 1 95 200 205 
GGCG AG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGGCGG 672Gry 
Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 2 1 0 2 1 5 220 GTG GCG CAG 
GTCATCATC CCC AGC ACG TAC GTC CCG GGC ACC ACC AAC 720Val Ala Gin Val He He 
Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 225 230 235 240 CAC GAC ATC GCG CTG CTC CGC 
CTG CAC CAG CCC GTG GTC CTC ACT GAC 768His Asp He Ala Leu Leu Arg Leu His Gin Pro 
Val Val Leu Thr Asp 245 250 255 CATGTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC 
TCT GAG AGG ACG8 1 6His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 
270 CTG GCC TTC GTG CGC TTCTCATTG GTC AGC GGC TGG GGC CAG CTG CTG 864Leu 
Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 GACCGT GGC GCC 
ACG GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC CGG 912Asp Arg Gly Ala Thr Ala Leu 
Glu Leu Met Val Leu Asn Val Pro Arg 290 295 300 CTGATG ACC CAG GAC TGC CTG CAG CAG 
TCA CGG AAG GTG GGA GAC TCC 960Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val 



Gly Asp Ser 305 310 315 320 CCA AAT ATC ACG GAG TAC ATG TTC TGT GCC GGC TAC 
TCG GAT GGC AGC 1 008Pro Asn He Thr GIu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 325 
330 335 AAGGAGTCC-TGC-AAG GGG-G AG AGT-GGA -GGC CCA CAT GCC ACC CAC TAC 
1 056Lys Asp Ser Cys Lys Gly Asp-Ser-Gry-Gly-Pro-His -Ala-Thr-His -Tyr 340 345 350 CGG-GGC 
ACG TGG TAC CTG ACG GGC ATC GTCAGC TGG GGC CAG GGC TGC 1 104Arg Gly Thr Trp 
Tyr Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys 355 360 365 GCAACC GTG GGC CAC TTT GGG 
GTG TAC ACC AGG GTC TCC CAG TACATC 1 1 52Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg 
Val Ser Gin Tyr He 370 375 380 GAG TGG CTG CAAAAGCTC ATG CGC TCA GAG CCA CGC 
CCA GGA GTC CTC 1 200Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 385 
390 395 400 CTG CGA GCC CCA TTT CCC TAG 1 221Leu Arg Ala Pro Phe Pro 405 <210> 2 <21 1> 
406<2 1 2> PRT<2 1 3> blood coagulation factorVII<400> 2Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro 
Gly Ser Leu Glu ArgGlu 1 5 1 0 1 5 Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glulle Phe Lys 
20 25 30 Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 35 4045 Gin Cys Ala Ser 
Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 5560 Leu Gin Ser Tyr He Cys Phe Cys Leu Pro 
Ala Phe Glu Gly Arg Asn 65 70 75 80Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn 
Gly 85 90 95Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 100 105 110 Arg 
Cys HisGIu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 1 20 1 25 Pro Thr Val Glu Tyr Pro 
Cys Gly Lys He Pro He Leu Glu Lys Arg 130 135 140Asn AlaSerLys Pro Gin Gly Arg IleVal Gly Gly 
Lys Val Cys Pro 145 150 155 160 Lys-Gly-Glu-Cys-Pro Trp Gin Val Leu Leu-Leu-Val-Asn-Gly-Ala- 
Gin 165 170 175 Leu Cys Gly Gly Thr Leu He Asn Thr He Trp Val Val SerAlaAlal80 185190 HisCys 
PheAsp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 195 200205Gly Glu His Asp Leu Ser Glu 
His Asp Gly Asp Glu GlnSer Arg Arg 210 21 5 220Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro Gly 
Thr Thr Asn 225 230 235 240His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 
250255 HisValVal Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 270Leu Ala Phe 
Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 AspArg Gly Ala Thr Ala Leu Glu 
Leu Met Val Leu Asn Val Pro Arg 290 295 300Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys 
Val Gly Asp Ser 305 3 1 0 3 1 5320 Pro AsnlleThr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 
325 330 335Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 340 345 350Arg Gly 
Thr Trp Tyr Leu ThrGly IleVal Ser Trp Gly Gin Gly Cys 355 360 365AlaThr Val Gly His Phe Gly Val 
Tyr Thr Arg Val Ser Gin Tyr He 370 375 380Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro 
Gly Val Leu 385 390 395400 Leu Arg Ala Pro Phe Pro 405 <2I0> 3<21 1> 1221<212> DNA <213> 
artificial sequence<220><223> Amino acid-sequence-of-recombinant mutant-of-blood-coagulation 
factor-VD-in-which both of the 1 59th Cysteine and the 164th Cysteine are-replaced-with-Alanine, and 
cDNA sequence coding thereof <400> 3 GCC AAC GCG TTC CTGGAGGAGCTG CGG CCG 
GGC TCC CTG GAGAGG GAG 48Ala Asn Ala PheLeu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg 
Ghi 1 5 1 0 1 5 TGC AAG GAG GAG CAG TGC TCCTTC GAG GAG GCC CGG GAG ATC TTC 
AAG 96Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 20 25 30 GAC GCG 
GAG AGG ACG AAG CTG TTC TGGATT TCT TAC AGT GAT GGG GAC 1 44 Asp Ala Glu Arg 
Thr Lys Leu Phe Trp He Ser Tyr SerAsp Gly Asp 35 40 45 CAG TGT GCC TCA AGT CCA TGC 
CAG AAT GGG GGC TCC TGC AAGGAC CAG 1 92GIn Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly 
Ser Cys Lys Asp Gin 50 55 60CTC CAG TCC TAT ATC TGC TTC TGC CTC CCT GCC TTC GAG 
GGC CGG AAC240Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80 
TGTGAG ACG CAC AAG GAT GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC 288Cys 
Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 90 95GGC TGT GAG CAG TAC 
TGC AGT GAC CAC ACG GGC ACC AAG CGC TCC TGT 336Gly Cys Glu Gin Tyr Cys Ser Asp 
His Thr Gly Thr Lys Arg Ser Cys 100 105 1 10 CGG TGC CAC GAG GGG TAC TCT CTG CTG 
GCA GACGGG GTG TCC TGC ACA 384Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser 
Cys Thr 1 1 5 1 20 1 25 CCCACA GTT GAA TAT CCA TGT GGA AAA ATA CCT ATT CTA GAA 
AAA AGA432Pro Thr Val Glu Tyr Pro Cys Gly Lys lie Pro He Leu Glu Lys Arg 130 135 140 
AATGCC AGC AAA CCC CAA GGC CGA ATT GTG GGG GGC AAG GTG GCC CCC 480Asn 
Ala Ser Lys Pro Gin Gly Arg lie Val Gly Gly Lys Val Ala Pro 145 150 155 160 AAA GGG GAG 
GCC CCA TGG CAG GTC CTG TTG TTGGTG AAT GGA GCT CAG 528Lys Gly Glu Ala Pro Trp 
Gin Val Leu Leu Leu Val Asn Gly Ala Gin 165 1 70 1 75 TTGTGT-GGGGGGACC CTGATC- 
AAGACGATC TGG GTG GTC TCC GCG GCC 576Leu Cys Gry Gly Thr Leu He-Asn-Thr-He-Trp- 
Val-Val-Ser-Ala-Ala 180 185 190 CAGTGT-TTGGAGAAA ATC-AAG AAC TGG AGGAAC 
CTG ATC GCG GTG CTG 624His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 
1 95 200 205 GGCGAG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC 
CGGCGG 672GIy Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 2 1 0 2 1 5 220 GTG 
GCG CAG GTCATCATC CCC AGC ACG TAC GTC CCG GGC ACC ACC AAC 720 Val Ala Gin 
Val He He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 225 230 235 240 CAC GAC ATC GCG CTG 



CTC CGC CTG CAC CAG CCC GTG GTC CTC ACT GAC 768His Asp He Ala Leu Leu Arg Leu 
His Gin Pro Val Val Leu Thr Asp 245 250 255 CATGTG GTG CCC CTC TGC CTG CCC GAA CGG 
ACG TTC TCT GAG AGG ACG81 6His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg 
Thr 260 265 270 CTG GCC TTC GTG CGC TTCTCATTG GTC AGC GGC TGG GGC CAG CTG 
CTG 864Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Tip Gly Gin Leu Leu 275 280 285 GACCGT 
GGC GCC ACG GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC CGG 912Asp Arg Gly Ala 
Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 290 295 300 CTGATG ACC CAG GAC TGC 
CTG CAG CAG TCA CGG AAG GTG GGA GAC TCC 960Leu Met Thr Gin Asp Cys Leu Gin Gin 
Ser Arg Lys Val Gly Asp Ser 305 3 1 0 3 1 5 320 CCA AAT ATC ACG GAG TAC ATG TTC TGT 
GCC GGC TAC TCG GAT GGC AGC 1 008Pro Asn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser 
Asp Gly Ser 325 330 335 AAGGAC TCC TGC AAG GGG GAC AGT GGA GGC CCA CAT GCC 
ACC CACTAC 1 056Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 340 345 350 
CGG GGC ACG TGG TAC CTG ACG GGC ATC GTC AGC TGG GGC CAG GGC TGC 1 1 04 Arg 
Gly Thr Trp Tyr-Leu-Thr-Gry-Ile Val Ser Trp Gly Gln-Gly-Cys 355 360 365 GCA -ACC-GTG-GGC- 
CAC TTT GGG GTG TAC ACC AGG GTC TCC CAG TAC ATC 1 1 52Ala Thr Val Gly His Phe Gly 
Val Tyr Thr Arg Val-Ser-GlnTyr He 370 375 380 GAGTGG CTG CAA AAG CTC ATG CGC TCA 
GAG CCA CGC CCA GGA GTC CTC 1 200Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro 
Gly Val Leu 385 390 395 400 CTG CGA GCC CCA TTT CCC TAG 1221Leu Arg AlaPro Phe Pro 
405 <210> 4 <21 1> 406<212> PRT<213> artificail sequence<220> <223> Amino acid sequence of 
recombinant mutantof blood coagulation factor VII in which both of the 159th Cysteine and the 
164thCysteine arereplaced with Alanine <400> 4Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly 
SerLeu Glu Arg Glu 1 5 1 0 1 5 Cys Lys Glu Glu Gin Cys SerPhe Glu Glu Ala Arg Glu He Phe Lys 20 
25 30 Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp GlyAsp 35 40 45Gln Cys Ala Ser Ser 
Pro CysGln Asn Gly Gly Ser Cys Lys Asp Gin 50 55 60Leu Gin Ser Tyr lie Cys Phe Cys Leu Pro Ala 
Phe Glu GlyArg Asn 65 70 75 80 Cys GluThr HisLys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 
85 9095 Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 1 00 1 05 1 1 0 Arg Cys His 
GluGly TyrSer Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 1 20 1 25 Pro Thr Val GluTyr Pro Cys Gly 
Lys He Pro He Leu Glu Lys Arg 1 30 1 35 140Asn Ala Ser Lys Pro Gin Gly Arg He Val GlyGJy Lys Val 
Ala Pro 145 150 155 160 Lys Gly Glu Ala Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 165 170 
175 Leu-Cys-Gry-Gly-Thr Leu He Asn Thr Ile-Trp-Val-Vai-Ser-Ala-Ala 180 185 190 His-Cys-Phe- 
Asp-Lys He Lys Asn Trp Arg-Asn-Leu-De-Ala-Val-Leu 195200 205Gly Glu HisAsp Leu Ser Glu His 
Asp Gly Asp Glu Gin Ser Arg Arg 2 10 2 1 5220 ValAla Gin Val He He Pro Ser Thr TyrVal Pro Gly Thr 
Thr Asn 225 230 235 240 His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 
250255 HisVal Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260265 270Leu Ala Phe 
Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 AspArg Gly Ala Thr Ala Leu Glu 
Leu Met Val Leu Asn Val Pro Arg 290 295 300 Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys 
Val Gly Asp Ser 3053 1 0 3 1 5320 ProAsn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 
325 330335 LysAsp Ser Cys Lys GlyAsp Ser Gly Gly Pro HisAla Thr His Tyr 340 345 350 Arg Gly 
Thr Trp Tyr Leu Thr Gly He Val Ser Tip Gly Gin Gly Cys 355 360365 Ala Thr Val Gly His Phe Gly 
Val Tyr Thr Arg Val Ser Gin Tyr He 370375 380Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg 
Pro Gly Val Leu 385 390 395 400Leu Arg Ala Pro PhePro 405 <210> 5 <21 1> 1221<212> DNA 
<213> artificialsequence<220> <223> Amino acid sequence of recombinant mutant of blood 
coagulation factor VII in which the 1 64th Cysteine is replaced with Alanine and the 29 9 Valine is 
replaced with Cysteine, and cDN A -sequence-coding thereof.<400> 5GCC-AAC-GCG-TTC-CTG- 
GAG GAG CTG CGG CCG GGC-TCC-CTG-GAG-AGG GAG 48Ala Asn Ala Phe Leu Glu Glu Leu 
Arg Pro-Gly-Ser-Leu-Glu Arg Glu 1 5 10 15 TGC AAG GAG GAG CAG TGC TCC TTC GAG GAG 
GCC CGG GAG ATC TTC AAG 96Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe 
Lys 20 25 30 GAC GCG GAG AGG ACG AAG CTG TTCTGG ATT TCT TAC AGT GAT GGG 
GAC 144Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 35 40 45 CAG TGT 
GCC TCA AGT CCA TGC CAG AAT GGG GGC TCC TGC AAG GAC CAG 1 92Gln Cys Ala Ser 
Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 55 60 CTC CAG TCC TAT ATC TGC TTC 
TGC CTC CCT GCC TTC GAG GGC CGGAAC 240Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala 
Phe Glu Gly Arg Asn 65 70 75 80 TGTGAG ACG CAC AAG GAT GAC CAG CTG ATC TGT GTG 
AAC GAG AAC GGC 288Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 90 
95 GGC TGT GAG CAG TAC TGC AGT GAC CAC ACG GGC ACC AAG CGC TCC TGT 336Gry 
Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 100 105 1 10 CGG TGC CAC GAG 
GGG TAC TCT CTG CTG GCA GAC GGG GTG TCC TGC ACA 384Arg Cys His Glu Gly Tyr Ser 
Leu Leu Ala Asp Gly Val Ser Cys Thr 1 15 120 125 CCCACA GTT GAA TAT CCA TGT GGA AAA 
ATA CCTATT CTA GAA AAAAGA 432Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu 
Lys Arg 1 30 1 35 140 AAT GCC AGC AAACCCCAA GGC CGA ATT GTG GGG GGC AAG GTG 



TGC CCC 480Asn Ala Ser Lys Pro Gin Gly Arg He Val Gly Gly Lys Val Cys Pro 145 1 50 1 55 1 60 
AAA GGG GAG GCC CCA TGG CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 528Lys 
Gly Glu Ala Pro Tip Gin Val Leu Leu Leu Val Asn Gly Ala Gin 1 65 1 70 1 75 TTGTGT GGG GGG 
ACC CTG ATC AAC ACC ATC TGG GTG GTC TCCGCG GCC576Leu Cys Gly Gly Thr Leu He 
Asn Thr lie Trp VaJ-Val-Ser-Ala-Ala 180 185 190 CAGTGT-TTC-G AC-A A A ATC-A A GA A C- 
TGG-AGG AAC CTG ATC GCG GTG CTG 624His Cys Phe Asp Lys He Lys-Asn -Trp -Arg -Asn -Leu- 
De-Ala -Val-Leu 195 [200 ] 205 GGCGAG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG 
CAG AGC CGGCGG 672Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 2 1 0 
2 1 5 220 GTG GCG CAG GTCATC ATC CCC AGC ACG TAC GTCCCG GGC ACC ACC AAC 
720Val Ala Gin Val lie He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 225 230 235 240 CAC GAC 
ATC GCG CTG CTC CGC CTG CAC CAG CCC GTG GTC CTC ACT GAC 768HisAsp He Ala Leu 
Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 250 255 CATGTG GTG CCC CTC TGC CTG 
CCC GAA CGG ACG TTC TCT GAGAGG ACG816His Val Val Pro Leu Cys Leu Pro Glu Arg Thr 
Phe Ser Glu Arg Thr 260 265 270 CTG GCC TTC GTG CGC TTCTCATTG GTC AGC GGC TGG 
GGC CAG CTG CTG 864Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 
280 285 GACCGT GGC GCC ACG GCC CTG GAG CTC ATG TGC CTC AAC GTG CCC CGG 
912Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Cys Leu Asn Val Pro Arg 290 295 300 CTGATG ACC 
CAG GAC TGC CTG CAG CAG TCA CGGAAG GTG GGA GAC TCC 960Leu Met Thr Gin Asp 
Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 305 3 1 0 3 1 5 320 CCA AAT ATC ACG GAG TAC 
ATG TTC TGT GCC GGC TAC TCG GAT GGC AGC 1 008Pro Asn He Thr Glu Tyr Met Phe Cys 
Ala Gly Tyr Ser Asp Gly Ser 325 330 335 AAGGAC TCC TGC AAG GGG GAC AGT GGA GGC 
CCA CAT GCC ACC CAC TAC 1 056Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His 
Tyr 340 345 350 CGG GGC ACG TGG TAC CTG ACG GGC ATC GTC AGC TGGGGC CAG GGC 
TGC 1 1 04Arg Gly Thr Trp Tyr Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys 355 360 365 GCAACC 
GTG GGC CAC TTT GGG GTG TAGACC-AGG-GTGTCC CAG TAC ATC 1 152Ala-Thr-Val- 
Gly-His Phe Gly Val Tyr Thr-Arg-Val-Ser-Gln-Tyr-Ile 370 375 380 GAGTGGCTGCAA-AAG 
CTC ATG CGC TCA GAG CCA CGC CCA GGA GTC CTC 1 200GIu Trp Leu Gin Lys Leu Met Arg 
Ser Glu Pro Arg Pro Gly Val Leu 385 390 395 400CTG CGA GCC CCA TTT CCC TAG 1 22 lLeu 
Arg Ala Pro Phe Pro 405 <210> 6 <21 1> 406<212> PRT<213> artificial sequence<220> <223> 
Aminoacid sequence of recombinant mutantof bloodcoagulation factor VII in which the 164th Cysteine 
is replaced withAIanine and the 299Valine is replaced with Cysteine. <400> 6 Ala Asn Ala Phe Leu Glu 
Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 1 5 1 0 1 5 Cys Lys Gfu Glu Gin Cys Ser Phe Glu Glu Ala 
Arg Glu IlePhe Lys 20 25 30 Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 35 
40 45 Gin Cys AlaSer Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 5560 Leu Gin Ser Tyr He 
Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80Cys Glu Thr His LysAsp Asp Gin Leu He 
Cys Val Asn Glu Asn Gly 85 9095 Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser 
Cys 100 105 1 10 Arg Cys HisGIu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 15 120 125 Pro 
Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 1 30 1 35 1 40 Asn Ala Ser Lys Pro Gin 
Gry Arg He Val Gly Gly Lys Val Cys Pro 1 45 1 50 1 55 1 60Lys Gly Glu Ala Pro Trp Gin Val Leu Leu 
Leu Val Asn Gly Ala Gin 1 65 1 70 1 75 Leu Cys Gly Gly Thr Leu He Asn Thr ne Trp Val Val Ser Ala 
Ala 180 185 190 His-Cys-Phe-Asp-Lys He Lys Asn Trp Arg-Asn-Leu-He-Ala-Val-Leu 195 200 205 
Gry-Ghi-His -Asp-Leu Ser Glu His Asp Gly-Asp-Ghi-Gtn-Ser-Arg-Arg 210215 220Val Ala Gin ValDe 
He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 225 230 235240 His AspHeAla Leu Leu Arg Leu His Gin 
Pro Val ValLeu Thr Asp 245 250 255 His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg 
Thr 260265 270Leu Ala Phe Val Arg Phe SerLeu ValSer Gly Trp Gly Gin Leu Leu 275 280 
285AspArg Gly Ala Thr Ala Leu Glu Leu Met Cys Leu Asn Val Pro Arg 290 295 300 Leu Met Thr 
Gin Asp Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 30531031 5320 Pro Asn He Thr Glu Tyr Met 
Phe Cys Ala Gly Tyr Ser Asp Gly Ser 325 330 335Lys Asp Ser Cys Lys Gly AspSer Gly Gly Pro His 
Ala Thr His Tyr 340 345 350 Arg GryThr Trp Tyr Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys 355 
360 365Ala ThrVal Gly His Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He 370 375 380Glu Trp Leu 
Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 385 390 395400 Leu Arg Ala Pro Phe Pro 405 
<210> 7<21 1> 1221<212> DNA<213> artificial sequence<220> <223> Amino acid sequence of 
recombinant mutant of blood coagulation factor VII in which the 5 amino acid residues from the 235th 
Valine to 239th threonine are replaced with Asp-Arg-Lys-Thr-Leu, and cDNA sequence coding 
thereof<400> 7GCC AAC GCG TTC CTG GAG GAG CTG CGG CCG GGC TC C-CTG-G AG 
AGGGAG 48 Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro-Gfy-Ser-Leu-Glu Arg Glu 1 5 10 1 5 TGC- 
A A GGAGG AGCAG TGC TCC TTC GAG GAGGCC-CGGGAGATC-TTC-AAG 96Cys Lys 
Glu GIuGIn Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 20 25 30 GAC GCG GAG AGG ACGAAG 
CTG TTC TGG ATT TCT TAC AGT GAT GGG GAC 1 44Asp Ala Glu Arg Thr Lys Leu Phe Trp He 
Ser Tyr SerAsp Gly Asp 35 40 45 CAG TGT GCC TCA AGT CCA TGC CAGAAT GGG GGC TCC 



TGC AAG GAC CAG 1 92Gln Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 55 
60 CTC CAG TCC TAT ATC TGC TTC TGC CTC CCTGCC TTC GAG GGC CGG AAC 240Leu 
On Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80 TGTGAG ACG CAC 
AAG GAT GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC 288Cys Glu Thr His Lys Asp 
Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 90 95 GGC TGT GAG CAG TAC TGC AGT GAC 
CAC ACG GGC ACC AAGCGC TCCTGT 336Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr 
Lys Arg Ser Cys 100 105 1 10 CGG TGC CAC GAG GGG TAC TCT CTG CTGGCA GAC GGG 
GTG TCC TGC ACA 384Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 15 
120 1 25 CCCACA GTT GAA TAT CCA TGT GGA AAA ATA CCT ATT CTA GAA AAAAGA 
432Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 1 30 1 35 1 40 AAT GCC AGC 
AAACCCCAA GGC CGA ATT GTG GGG GGC AAG GTG TGC CCC 480Asn Ala Ser Lys Pro Gin 
Gly Arg He Val Gly Gly Lys Val Cys Pro 145 150 155 1 60 AAA GGG GAG TGT CCA TGG CAG 
GTC CTG TTG TTG GTG AAT GGA GCT CAG 528Lys Gly Glu Cys Pro Tip Gin Val Leu Leu Leu 
Val Asn Gly Ala Gin 165 170 175 TTGTGT GGG GGG ACC CTG ATC AAC ACC ATC TGG GTG 
GTC TCC GCG GCC576Leu Cys Gly Gly Thr Leu He Asn Thr He Tip Val Val Ser Ala Ala 1 80 1 85 
1 90 CAC TGT TTC GAC AAA ATCAA G-AAC-TGG-AGG-A AC-CTG ATC GCG GTG CTG 
624His Cys Phe Asp Lys He Lys Asn Trp -Arg -Asn -Leu-He Ala Val Leu 195 200 205 GGC-GAG- 
CAC-GAC-CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGG CGG 672Gry GluHis Asp 
Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 2 1 0 2 1 5 220 GTGGCG CAG GTC ATC ATC 
CCC AGC ACG TAC GAC AGG AAG ACT CTG AAC720Val Ala Gin Val He He Pro Ser Thr Tyr 
Asp Arg Lys Thr Leu Asn 225 230 235 240 CAC GAC ATC GCG CTG CTC CGC CTGCACCAG 
CCC GTG GTC CTC ACT GAC 768His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr 
Asp 245 250 255CAT GTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC TCT 
GAG AGGACG 8 1 6His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 270 
CTG GCC TTC GTG CGC TTCTCATTG GTC AGC GGC TGG GGC CAG CTG CTG 864Leu Ala 
Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 GACCGT GGC GCC ACG 
GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC CGG9 1 2Asp Arg Gly Ala Thr Ala Leu Glu 
Leu Met Val Leu Asn Val Pro Arg 290 295 300 CTGATG ACC CAG GAC TGC CTG CAG CAG 
TC ACGGAAG GTG GGA GAC TCC 960Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val 
Gly Asp Ser 305 3 1 0 3 1 5 320 CCA AAT ATC ACG GAG TAC ATG TTC TGT GCCGGCTAC TCG 
GAT GGC AGC 1008Pro Asn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 325 330 335 
AAGGAC TCC TGC AAG GGG GAC AGT GGA GGC CCA CAT GCC ACC CACTAC 1056Lys 
Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 340 345 350 CGG GGC ACG TGG 
TAC CTG ACG GGC ATCGTC AGC TGG GGC CAG GGC TGC 1 1 04 Arg Gly Thr Trp Tyr Leu Thr 
Gly He Val Ser Trp Gly Gin Gly Cys 355 360 365 GCAACC GTG GGC CAC TIT GGG GTG TAC 
ACC AGGGTC TCC CAG TACATC 1 1 52Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg Val Ser Gin 
Tyr lie 370 375 380 GAGTGG-CTG-CAA-AAG CTGATG-CGC-TC A -GAG CCA CGC CCA GGA 
GTC CTC 1200GIu Trp Leu Gin Lys Leu Met-Arg-Ser-Ghi-Pro-Arg-Pro-Gry-Val-Leu 385 390 395 
400CTGCGA GCC CCA TTT CCC TAG 1221Leu Arg Ala Pro Phe Pro 405 <210> 8 <21 1> 
406<212> PRT <213> artificial sequence<220> <223> Amino acid sequence of recombinant mutant of 
blood coagulation factor VII in which the 5 amino acid residues from the 235th Valine to 239th 
threonine are replaced with Asp-Arg-Lys-Thr-Leu.<400> 8Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro 
Gly Ser Leu Glu Arg Glu 1 5 1 0 1 5 Cys LysGlu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 
20 25 30 Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser TyrSer Asp Gly Asp 35 4045 Gin Cys Ala Ser 
Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 5560 Leu Gin Ser Tyr He Cys Phe Cys Leu Pro 
Ala Phe Glu Gly Arg Asn 65 70 75 80Cys Glu Thr His Lys Asp AspGln Leu He Cys Val Asn Glu Asn 
Gly 85 90 95Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 1 00 1 05 1 1 0 Arg 
Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 1 20 1 25 Pro Thr Val Glu Tyr Pro 
Cys Gly Lys He Pro He Leu Glu Lys Arg 130 135 140Asn Ala Ser LysPro Gin Gly Arg He ValGly Gly 
Lys Val Cys Pro 1 45 1 50 1 55 1 60 Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala 
Gin 1 65 1 70 1 75 Leu Cys Gly Gly Thr Leu-De-Asn-Thr-Ile Trp Val Val Ser Ala -Ala 1 80 1 85 1 90 His - 
Cys-Phe-Asp-Lys He Lys Asn Trp Arg-Asn-Leu-Ile-Ala-Val-Leu 195 200 205 Gly Glu His Asp Leu 
Ser Glu His Asp Gly AspGIu Gin Ser Arg Arg2 1 02 1 5 220Val Ala Gin Val He He Pro Ser ThrTyr Asp 
Arg Lys Thr Leu Asn 225 230 235 240His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr 
Asp 245 250 255 His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265270 
LeuAla Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285AspArg Gly Ala Thr 
Ala Leu GluLeuMet Val LeuAsn Val Pro Arg 290 295 300 Leu Met Thr Gin Asp Cys Leu Gin Gin Ser 
Arg Lys Val Gly Asp Ser 305 3 1 0 3 1 5320 ProAsn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp 
Gly Ser 325 330335 LysAspSer Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 340 345 350 
Arg Gly Thr Trp Tyr Leu Thr Gly He Val Ser Tip Gly Gin Gly Cys 355 360 365 Ala Thr Val Gly His 



Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He 370 375 380Glu Trp Leu GlnLys Leu Met Arg Ser Glu 
Pro Arg Pro GJy Val Leu 385 390 395 400Leu Arg Ala Pro Phe Pro 405 <2 1 0> 9 <2 II > 1 206<2 1 2> 
DNA<213> artificial sequence<220> <223> Amino acid sequence of recombinant mutant of blood 
coagulation factor VII in which the 12 amino acid residues from the 31 1th leucine to 322th asparagine 
are replaced with Giu-Aia-Ser-Tyr-Pro-Giy-Lys and and cDNA sequence coding. [ thereof] <400> 
9GCC AAC GCG TTC CTG GAG GAG CTG CGG CCG GGC TCC CTG GAG AGG GAG 48Ala 
Asn Ala Phe Leu Glu Glu Leu Arg Pro-Gry-Ser-Leu-GIu Arg Glu 1 5 10 15 TGC-AAG-GAG-GAG- 
CAG TGC TCC TTC GAG GAGGCC-CGG-GAG-ATC-TTC-AAG 96Cys Lys Glu Glu Gln-Cys- 
Ser-Phe Glu Glu Ala Arg Glu He Phe Lys 20 25 30 GAC GCG GAG AGG ACGAAG CTG TTC TGG 
ATT TCT TAC AGT GAT GGG GAC 144 Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr SerAsp 
Gly Asp 35 40 45 CAG TGT GCC TCA AGTCCA TGC CAG\AT GGG GGC TCC TGC AAG GAC 
CAG 192Gln Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 55 60 CTC CAG 
TCC TAT ATC TGC TTC TGC CTC CCT GCC TTC GAG GGC CGG AAC 240Leu Gin SerTyr He 
Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80 TGTGAG ACG CAC AAG GAT GAC 
CAG CTG ATC TGT GTG AAC GAG AAC GGC 288Cys Glu Thr His Lys Asp Asp Gin Leu He Cys 
Val Asn Glu Asn Gly 85 90 95 GGC TGT GAG CAG TAC TGC AGT GAC CAC ACG GGC ACC 
AAGCGC TCCTGT 336Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 100 105 
1 1 0 CGG TGC CAC GAG GGG TAC TCT CTG CT GGC A GAC GGG GTG TCC TGC AC A 3 84 Arg 
Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 1 20 1 25 CCCACA GTT GAA 
TAT CCA TGT GGA AAA ATA CCT ATT CTA GAA AAAAGA 432Pro Thr Val Glu Tyr Pro Cys 
Gly Lys He Pro He Leu Glu Lys Arg 130 135 140 AAT GCC AGC AAACCCCAA GGC CGA ATT 
GTG GGG GGC AAG GTG TGC CCC 480Asn Ala Ser Lys Pro Gin Gly Arg He Val Gly Gly Lys Val 
Cys Pro 145 150155 160 AAA GGG GAG TGT CCA TGG CAG GTC CTG TTG TTG GTG AAT 
GGA GCT CAG 528Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 1 65 1 70 1 75 
TTGTGT GGG GGG ACC CTG ATC AAC ACC ATC TGG GTG GTC TCC GCG GCC576Leu Cys 
Gly Gly Thr Leu He Asn Thr lie Trp Val Val Ser Ala Ala 1 80 1 85 1 90 CAC TGT TTC GAC AAA 
ATCAAGAAC TGG AGG AAC-CTG-ATC-GCG-GTG CTG 624His Cys Phe-Asp-Lys-He-Lys Asn 
Trp Arg Asn Leu-De-Ala-Val-Leu 195 200 205 GGC-GAG-CAC-GAC-CTC AGC GAG CAC GAC 
GGG GAT GAG CAG AGC CGG CGG 672Gly Ghi His Asp Leu Ser Glu His Asp Gly Asp Glu Gin 
Ser Arg Arg 210 215 220 GTGGCG CAG GTC ATC ATC CCC AGC ACG TAC GTC CCG GGC 
ACC ACC AAC720VaI Ala Gin Val He lie Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 225 230 235 240 
CAC GAC ATC GCG CTG CTC CGC CTG CAC CAG CCC GTG GTC CTC ACT GAC 768His Asp 
lie Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 250 255CAT GTG GTG CCC CTC 
TGC CTG CCC GAA CGG ACG TTC TCT GAG AGG ACG 816His Val Val Pro Leu Cys Leu Pro 
Glu Arg Thr Phe Ser Glu Arg Thr 260 265 270 CTG GCC TTC GTG CGC TTCTCATTG GTC AGC 
GGC TGG GGC CAG CTG CTG864Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Tip Gly Gin Leu 
Leu 275 280 285 GACCGT GGC GCC ACG GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC 
CGG 9 1 2 Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 290 295 300 CTGATG 
ACC CAG GAC TGC GAA GCC TCC TAC CCT GGA AAG ATC ACG GAG 960Leu Met Thr Gin 
Asp Cys Glu Ala Ser Tyr Pro Gly Lys He Thr Glu 305 3 1 0 3 1 5 320 TAC ATG TTC TGT GCC GGC 
TAC TCG GAT GGC AGC AAG GAC TCC TGC AAG 1 008Tyr Met Phe Cys Ala Gly Tyr Ser Asp 
Gly Ser Lys Asp Ser Cys Lys 325 330 335 GGGGAC AGT GGA GGC CCA CAT GCC ACC CAC 
TAC CGG GGC ACG TGG TAC1056Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp 
Tyr 340 345 350 CTG ACG GGC ATC GTC AGCTGGGGC CAG GGC TGC GCA ACC GTG GGC 
CAC 1 104Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys Ala Thr Val Gly His 355 360 365 TTTGGG 
GTG TAC ACC AGG GTC TCC CAG TAC ATC GAG TGG CTG CAA AAG 1 152Phe Gly Val Tyr 
Thr Arg Val Ser Gin Tyr He Glu Trp Leu Gin Lys 370 375 380 CTCATG-CGC-TCA-GAG CCA- 
OGC-CCA-GGA-GTC CTC CTG CGA GCC CCA TTT I200Leu Met Arg Ser Glu Pro Arg-Pro-Gly- 
Val-Leu-Leu-Arg-Ala-Pro-Phe 385 390 395 400 CCC-TAG 1206Proes <210> 10<21 1>401<212> 
PRT<213> artificial sequence<220> <223> Amino acid sequence of recombinant mutant of blood 
coagulation factor VII in which the 12 amino acid residues from the3 1 1th leucine to 322th asparagine 
arereplaced withGlu-Ala-Ser-Tyr-Pro-Gly-Lys.<400> lOAIa Asn Ala Phe Leu Glu Glu Leu Arg Pro 
Gly Ser LeuGIu Arg Glu 1 5 10 15 Cys LysGlu Glu Gin Cys Ser Phe GIuGlu Ala Arg Glu lie Phe Lys 
20 25 30 Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr SerAsp Gly Asp 35 40 45Gln CysAla Ser 
Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 55 60Leu Gin Ser Tyr He Cys Phe Cys Leu Pro 
Ala Phe Glu Gly Arg Asn 65 70 75 80 Cys Glu Thr His LysAsp Asp Gin Leu He Cys Val Asn Glu Asn 
Gly 85 9095 Gly Cys Glu GInTyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 1 00 1 05 1 1 0 Arg Cys 
His GluGIy TyrSer Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 1 20 1 25Pro Thr Val Glu Tyr Pro Cys 
Gly Lys He Pro He Leu Glu Lys Arg 130 135 140Asn Ala Ser Lys Pro Gin Gly Arg He Val GlyGly Lys 
Val Cys Pro 145 1 50 1 55 1 60Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 1 65 



170 175 Leu Cys Gly Gly Thr Leu He Asn Thr He Trp Val Val Ser Ala Ala 1 80 1 85 1 90 HisCys Phe 
Asp Lys Ile-Lys-Asn-Tip-Arg Asn Leu He Ala Val-Leu 195 200 205 Gly-Ghi-His-Asp-Leu Ser GIu 
His Asp Gly-Asp-Ghi-Gln-Ser-Arg-Arg 210 21 5 220 Val Ala Gin Val He lie Pro Ser Thr Tyr ValPro 
Gly Thr ThrAsn225 230235 240His Asp He Ala LeuLeu Arg Leu His Gin Pro Val Val Leu Thr Asp 
245 250255 HisValVal Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 270 Leu Ala 
Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 Asp Arg Gly Ala Thr Ala Leu 
Glu Leu Met Val Leu Asn Val Pro Arg 290 295 300Leu Met Thr Gin Asp Cys Glu Ala Ser Tyr Pro 
Gly Lys He Thr Glu 305 3 1 0 3 1 5 320Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser Lys Asp Ser Cys 
Lys 325 330 335 Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp Tyr 340 345350 
LeuThr Gly He Val Ser Trp Gly Gin Gly Cys Ala Thr Val Gly His 355 360 365Phe Gly Val Tyr Thr 
Arg Val Ser Gin Tyr He Glu Trp Leu Gin Lys 370 375 380 Leu Met Arg Ser Glu Pro Arg Pro Gly Val 
Leu Leu Arg Ala Pro Phe 385 390 395400 Pro <210> 11<211> 1206<212>DNA<213> artificial 
sequence<220> <223> Amino acid sequence of recombinantmutant of blood coagulation factor VII in 
which the 5 amino acid residues from the 235th Valine to 239th threonine are replaced with Asp-Arg- 
Lys-Thr-Leu and the 12 amino acid residues from the 31 1th leucine to 322th asparagine are replaced 
with Glu-Ala-Ser-Tyr-Pro-Gly-Lys and and cDNA sequence coding.[ thereof] <400> 1 1GCC AAC 
GCG TTC CTG GAG GAG CTGCGG CCG GGC TCC CTG GAGAGG GAG 48Ala Asn Ala Phe 
Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 1 5 1 0 1 5 TGC -A A G-GAG-GAG-CAG TGC TCC 
TTC GAG GAGGCC-CGG-GAG-ATC-TTC-AAG 96Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu- 
Ala-Arg-Glu-Ile Phe Lys 20 25 30 GAC-GCG GAG AGG ACG AAG CTG TTC TGG ATTTCT TAC 
AGT GAT GGG GAC 1 44Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 35 40 
45 CAG TGT GCC TCA AGT CCA TGC CAG AAT GGG GGC TCC TGC AAG GAC CAG 1 92Gln 
CysAla Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 55 60 CTC CAG TCC TAT ATC 
TGC TTC TGC CTC CCT GCC TTC GAG GGC CGG AAC 240Leu Gin Ser Tyr He Cys Phe Cys Leu 
Pro Ala Phe Glu Gfy Arg Asn 65 70 75 80 TGTGAG ACG CAC AAG GAT GAC CAG CTG ATC 
TGT GTG AAC GAG AAC GGC 288Cys Glu Thr His Lys Asp Asp Gin Leu lie Cys Val Asn Glu Asn 
Gly 85 90 95 GGC TGT GAG CAG TAC TGC AGT GAC CAC ACG GGC ACC AAGCGC TCC 
TGT 336Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 1 00 105 1 10 CGG TGC 
CAC GAG GGG TAC TCT CTG CTGGCA GAC GGG GTG TCC TGC ACA 3 84 Arg Cys His Glu 
Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 1 20 1 25 CCCACA GTT GAA TAT CCA TGT 
GGA AAA ATA CCTATT CTA GAA AAAAGA 432Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He 
Leu Glu Lys Arg 130 135 140 AAT GCC AGC AAACCCCAA GGC CGA ATT GTG GGG GGC 
AAG GTG TGC CCC 480Asn Ala Ser LysPro Gin Gly Arg He Val Gly Gly Lys Val Cys Pro 145 1 50 
155 160 AAA GGG GAG TGT CCA TGG CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 
528Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 165 170175 TTGTGT GGG 
GGG ACC CTG ATC AAC ACC ATC TGG GTG GTC TCC GCG GCC 576Leu Cys Gly Gly Thr 
Leu He Asn Thr lie Trp Val Val Ser Ala Ala 1 80 1 85 1 90 CAC TGT TTC GAC AAA ATCAAGAAC 
TGG AGG AAC CTG ATC GCG GTG CTG 624His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu 
He Ala Val Leu 195 200 205 GGC-GAGCAC-GAC-CTC AGC-GAGCAC-GAC-GGG GAT GAG 
CAG AGC CGG CGG 672Gly Glu His Asp Leu Ser Glu-His-Asp-Gly-Asp-Ghi-Gh-Ser-Arg-Arg 210 
215 220 GTGGCG CAG GTC ATC ATC CCC AGC ACG TAC GACAGG AAG ACT CTG AAC 
720Val Ala Gin Val He lie Pro Ser Thr Tyr Asp Arg Lys Thr Leu Asn 225 230 235 240CAC GAC 
ATC GCG CTG CTC CGC CTG CAC CAG CCC GTG GTC CTC ACT GAC 768His Asp He Ala Leu 
Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 250 255 CATGTG GTG CCC CTC TGC CTG 
CCC GAA CGG ACG TTC TCT GAG AGG ACG 816His Val Val Pro Leu Cys Leu Pro Glu Arg Thr 
Phe Ser Glu Arg Thr 260 265 270 CTG GCC TTC GTG CGC TTC TCA TTG GTC AGC GGC TGG 
GGC CAG CTGCTG 864Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 
285 GACCGT GGC GCC ACG GCC CTG GAG CTC ATG GTG CTC AAC GTGCCC CGG 9 12Asp 
Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 290 295 300 CTG ATG ACC 
CAGGACTGC GAA GCC TCC TAC CCT GGA AAG ATC ACG GAG 960Leu Met Thr Gin Asp 
Cys Glu Ala Ser Tyr Pro Gly Lys He Thr Glu 305 310 3 15 320 TAC ATG TTC TGT GCC GGC TAC 
TCG GAT GGC AGC AAG GAC TCC TGC AAG 1008Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly 
Ser Lys Asp Ser Cys Lys 325 330 335GGG GAC AGT GGA GGC CCA CAT GCC ACC CAC TAC 
CGG GGC ACGTGGTAC 1056GIy Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Tip Tyr 
340 345 350 CTG ACG GGC ATC GTC AGCTGGGGC CAG GGC TGCGCA ACC GTG GGC CAC 
1 1 04Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys Ala Thr Val Gly His 355 360 365 TTTGGG GTG 
TAC ACC AGG GTC TCC CAG TAC ATC GAG TGG CTG CAA AAG 1 1 52Phe Gly Val Tyr Thr 
Arg Val Ser Gin Tyr ne Glu Trp Leu Gin Lys 370 375 380 CTCATG CGC TCA GAG CCA CGC 
CCA GGA GTC CTC CTG CGA GCC CCA TTT 1200Leu Met Arg Ser-Ghi-Pro-Arg-Pro Ghy Val 
LeuLeu Arg-Ala-Pro-Phe 385 390395 400 CCC-TAG 1206Pro<210> 12 <211>401<212> 



PRT<213> artificial sequence<220> <223> Amino acid sequence of recombinant mutant of blood 
coagulation factor VII in which the 5 amino acid residues from the 235th Valine to239th threonine are 
replaced with Asp-Arg-Lys-Thr-Leu and the 12 amino acid residues from the 31 1th leucine to 322th 
asparagine are replaced with Glu-Ala-Ser-Tyr-Pro-Gry-Lys.<400> 12Ala Asn Ala Phe Leu GIu GIu 
Leu Arg Pro Giy Ser Leu Giu Arg GIu 1 5 1 0 1 5 Cys Lys GIu GIu Gin Cys Ser Phe GIu GIu Ala Arg 
GIu lie Phe Lys 20 25 30 Asp Ala GIu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp35 40 
45Gln Cys Ala Ser Ser Pro Cys GlnAsn Gly Gly Ser Cys Lys Asp Gin 50 55 60Leu Gin Ser Tyr He 
Cys Phe Cys Leu Pro Ala Phe GIu GlyArg Asn 65 70 75 80 Cys GIu Thr His Lys Asp Asp Gin Leu lie 
Cys Val Asn GIu Asn Gly 85 9095 Gly CysGlu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 
1 00 1 05 1 1 0 Arg Cys His GIu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 1 20 1 25 Pro Thr 
Val GIuTyr Pro Cys Gly Lys He Pro He Leu GIu Lys Arg 1 30 1 35 1 40 Asn Ala Ser Lys Pro Gin Gly 
Arg He Val GlyGly Lys Val Cys Pro 1 45 1 50 1 55 1 60 Lys Gly GluCys Pro Trp Gin Val Leu Leu Leu 
Val Asn Gly Ala Gin 1 65 1 70 1 75 Leu Cys Gly Gly Thr Leu He Asn Thr He Trp Val Val Ser Ala Ala 
1 80 1 85 190 HisCys Phe Asp Lys He-Lys-Asn-Trp-Arg Asn Leu He Ala Val-Leu 195 200 205 Gly-Ghi- 
His-Asp-Leu Ser GIu His Asp Gly-Asp-Ghi-Gln-Ser-Arg-Arg 210 215 220 Val Ala Gin Val He He Pro 
Ser Thr Tyr AspArg Lys Thr LeuAsn225 230235 240His Asp He Ala LeuLeu Arg Leu His Gin Pro Val 
Val Leu Thr Asp 245 250255 HisValVal Pro Leu Cys Leu Pro GIu Arg Thr Phe Ser GIu Arg Thr 260 
265 270 Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 Asp Arg 
Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 290 295 300Leu Met Thr Gin Asp Cys 
GIu Ala Ser Tyr Pro Gly Lys He Thr Glu 305 3 1 0 3 1 5 320Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly 
Ser Lys Asp Ser Cys Lys 325 330 335 Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp 
Tyr 340 345350 LeuThr Gly He Val Ser Trp Gly Gin Gly Cys Ala Thr Val Gly His 355 360 365Phe 
Gly Val Tyr Thr Arg Val Ser Gin Tyr He Glu Trp Leu Gin Lys 370 375 380 Leu Met Arg Ser GIu Pro 
Arg Pro Gly Val Leu Leu Arg Ala Pro Phe 385 390 395400 Pro 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The invention in this application relates to the 
alteration field of the blood coagulation factor VII (FVII may be called hereafter) which reinforced 
enzyme activity, and/or activation blood coagulation factor VII (FVIIa may be called hereafter). In 
detail, the invention in this application relates to a medicine effective in the treatment of the hemophilia 
inhibitor patient who consists of a drug constituent which contains the FVII/FVIIa alteration field with 
which activity was reinforced, and the concerned alteration field as an active principle, and the 
concerned drug constituent by replacing and suffering a loss in an amino acid sequence peculiar to 

fvh. 

[0002] 

[A proior art and the technical probrem which should be solved] FVII is the blood coagulation factor of 
a vitamin K dependency, and it is known widely that it is the initiation factor of external cause system 
blood coagulation. It has Gla field which becomes the amino acid sequence from an amino terminus to 
35 residues from ten gamma carboxy glutamic acid (Gla may be called hereafter) like other vitamin K 
dependency coagulation factors (vol. Proc.Natl.Acad.Sci.USA, 83, p.2412- 2416, 1986). FVII is set to 
in vitro. The activation blood coagulation Xth factor By (FXa may be called hereafter), activation 
blood coagulation factor IX (FIX a may be called hereafter), or the thrombin (Flla may be called 
hereafter) Being changed, active FVII, i.e., FVIIa, which consists of an H chain by which 152Arg- 
1 53Ile was understood an added water part, and the bridge was constructed over it by the S-S bond of a 
piece, and an L chain, is known (J. Biol.Chem., vol. 251, p.4797- 4802, 1976). 

[0003] If the enzyme activity of the FVIIa [ itself] is very weak and it combines with the tissue factor 
(TF) which is a coenzyme, it will go up dramatically (Komiyama et al., Biochemistry, 29 (40), and 
pp.94 18-25 (1 990)). Although the bonding site between biparite children is also made clear on amino- 
acid -residue level to the primary structure of FVIIa and TF, the crystal structure of the complex, and 
the pan, the detail (spacial-configuration change accompanied by TF combination) of the catalytic 
activity multiplication mechanism is still unknown (Banner et al., et al., and Nature 380(6569):pp.41-6 
(19%)). 

[0004] As a replacement therapy to hemophilia A and a hemophilia B patient, medication of blood 
coagulation factor VIII (FVIII may be called hereafter) and a blood coagulation factor IX (FIX may be 
called hereafter) tablet is performed. However, in connection with the concerned cure, the occurrence 
of the neutralizing antibody (called an inhibitor) to FVIII and FIX is regarded as questionable. 



[0005] As a symptomatic treatment of the hemophiliac who produced such an inhibitor, there are 
medication of the complex tablet which consists of medication of superfluous medication of (1) FVHI 
factor and a (2) swine FVII1 factor, (3) FII, and FVII, FIX and FX, medication of (4) FVIIa tablet, etc. 
however, such technique - respectively - (1) - more - high -- about the shock according to an 
antigenicity about the symptom aggravation by lead of a potency inhibitor, and (2), and (3), the cost 
has [ 4 / (4) / a thrombus induction of DIC, and ] problems, such as being high, by that a curative effect 
is inadequate, or extensive and a frequent administration When the balance of an effect and danger is 
taken into consideration in these, the most efficient thing is medication of FVIIa tablet of (4). However, 
in order to demonstrate the hemostasis effect for the weakness of the activity, FVIIa tablet needs 
extensive medication and a frequent administration, as mentioned above, and is raising the treatment 
cost greatly. Moreover, if compared with the conventional replacement therapy to which the curative 
effect is also performed to the hemophiliac, it cannot be said that it is enough. 
[0006] Although producing the alteration field of FVH which raised enzyme activity as a means for 
solving this problem is mentioned, it is known that this is generally difficult (proteinic structure 
admission, Yukiteru Katsube editorial supervisions, educational company issue, 1992). It is considered 
by the ground [ blood coagulation factor ] of the following especially for the activity reinforcement by 
alteration to be difficult. 

[0007] It is classified into two of the activity falls depended qualitatively unusually with the activity 
fall accompanied by a quantitative deficit although hemophilias are the abnormalities of a blood 
coagulation factor. Among these, masses [ the example from which it becomes clear that the 
abnormalities in a molecule exist over the structure whole region of FIX, only one amino acid was only 
replaced by inside, and activity becomes 1% or less ] as a result of knowing that many of qualitative 
abnormalities are mutations (point) and performing analysis of the patient of the hemophilia B which is 
the abnormalities of FIX. Therefore, even if it changes recklessly about a blood coagulation factor, it is 
clear to cause an activity fall. 

[0008] According to the information (Dickinson et al., Proc.Natl.Acad.Sci.USA, 93 (25), and 
pp. 1 4379-84 (1996)) acquired by Alanine Scannning, 1 1 2 Alanine substitution-product ****** S of 
FVII and the thing which enzyme activity went up in it are only [ one ], and, moreover, the regularity is 
not found out. 

[0009] As other attempts, Hopfher et al. produced FIX fragmentation alteration field which raised 
synthetic substrate activity using the technique of suffering for it a loss and replacing the structural unit 
which consists of a number amino acid residue of the domain of the part which constitutes FIX (EMBO 
J, 16 (22), and pp.6626-35 (1997)). However, since this made the intact partial fragmentation of not 
FIX but FIX discover by Escherichia coli and is looking at synthetic substrate activity, not to mention it 
can reinforce blood coagulation activity, it does not have even blood coagulation activity. Furthermore, 
this is not suggested at all to FVII which is the quality of a different thing from which structure and a 
specificity are completely different about FIX, and there is no report in any way until now also about 
the alteration field which reinforced the enzyme activity of FVII. 

[0010] Thus, production of the alteration field which has strong enzyme activity was considered to be 
difficult especially in the blood coagulation factor. In FIX, although the attempt which raises synthetic 
substrate activity about the partial fragmentation was made, about the alteration field of the blood 
coagulation factor which has enzyme activity high as an intact molecule, there is no example of a 
report until now. 

[001 1] Therefore, the technical probrem which should solve this invention is producing and offering 
FVII and/or FVIIa which have strong activity effective in a hemophilia inhibitor patient's treatment in 
the status considered that an alteration of a blood coagulation factor is difficult generally. 
[0012] 

[Means for Solving the Problem] In the above statuses, this invention persons came to complete the 
invention in this application, as a result of repeating a research zealously that FVII which has enzyme 
activity high in itself should be produced and performing various studies. It succeeds in the invention in 
this application producing FVII and/or FVIIa alteration field with which activity was reinforced by 
comparing FVII and various serine proteases with amino-acid -sequence structure, clarifying an amino- 
acid-sequence site peculiar to FVII, and suffering for it a loss and replacing the characteristic site. 
[0013] 

[Elements of the Invention] a group similar to a trypsin group - the basic structure of a serine protease 
consists of about 250 residues, and is about divided into two domains, the first half and the second half, 
on an amino acid sequence ( drawing 1 ) Six beta strands are in each domain, respectively, and it is 
formed with the structure of having beta strand of a total of 12 as a protease ( drawing 2 ). So to speak, 
these 12 beta strands have the skeletal structure of a serine protease, and the loop which connects 
between each strand, or the helix field is considered to bear protease activity, such as the substrate 



specificity and reactivity with a cofactor. As an example of a serine protease, there are digestive 
enzymes, such as thrombus lysis enzymes, such as various blood coagulation factors, such as FIT, FV1I, 
FVIII, FIX, and FX, and a plasmin, or a trypsin, a chymotrypsin, and an elastase. Then, amino-acid- 
sequence structure of the various serine proteases including FVII was compared, and the field 
characteristic of FVII was pinpointed ( drawing 3 ). And it considered as the target of an alteration of 
these sites, and FVII alteration field which has high enzyme activity was produced by suffering for it a 
loss and replacing the amino acid sequence of FVII for the structure of other serine proteases by 
reference. These alteration fields are explained in detail. 

[0014] (a) The alteration field with which the concerned 159Cys-164Cys was cut by replacing 
alteration field (a-**) 159Cys from which 159Cys-l 64Cys combination was cut, and I64Cyses by 
amino acid residues other than Cys (VII-5). As an example of this alteration field, what replaced Cys 
by the alanine (Ala), respectively was indicated for the array table array numbers 3 or 4. Here, as an 
example of amino acid residues other than Cys used for a substitute, although Ala was chosen, unless a 
serious failure of making enzyme activity deactivate besides cutting Cys-Cys combination etc. is done 
by the substitute, arbitrary amino acid is selectable. 

[0015] (a-**) The alteration field with which I59Cys-164Cys was cut and the disulfide bond (159Cys- 
299Cys) was formed between 1 59Cyses and 299Cyses by amino acid residues other than Cys replacing 
164Cys, and replacing the 299th ******** (299Val) by Cys (VII-6). What was replaced as an example 
of this alteration field, using Ala as amino acid residues other than Cys was indicated for the array table 
array numbers 5 or 6. Unless a serious failure of making enzyme activity deactivate besides cutting 
159Cys-l 64Cys combination by the substitute etc. is done about an amino acid residue except Cys used 
for a substitute here as above-mentioned, other amino acid other than Ala is selectable. 
[0016] (b) The alteration field with which the amino acid sequence which constitutes the loop structure 
(99-loop may be called hereafter) which consists of an amino acid sequence of the 240th asparagine 
(240Asn) from the 233rd ********** (233Thr) in FVII, or its part was replaced, added or deleted. 
This field contains the amino acid sequence which intervenes between the beta strand 5 which exists 
common to a serine protease as shown in drawing 3 . and the beta strand 6. It is desirable to replace this 
field by the amino acid sequence which corresponds on the structure of other trypsin group serine 
proteases. A Homo -sapiens trypsin is mentioned as a suitable example of a trypsin group serine 
protease. Furthermore, the alteration field (VII-30) with which the amino acid sequence from the 235th 
valine in 99-loop of FVII (235Val) to the 239th ********** (239Thr) was replaced by Asp-Arg-Lys- 
Thr-Leu in the loop structure of a trypsin as a concrete example is mentioned. This alteration field was 
indicated for the array table array numbers 7 or 8. 

[0017] (c) The alteration field with which the amino acid sequence which constitutes the mediation 
amino acid sequence of the 329th cysteine (329Cys) from the 304th arginine (304Arg) in FVII, or its 
part was replaced, added or deleted. 

the amino acid sequence which intervenes between the beta strand 8 which exists common to a serine 
protease, and the beta strand 9 as especially this field is shown in drawing 3 - setting - the serine 
protease of others [ FVII ] — comparing — a number amino acid residue — since it has the characteristic 
feature of being long, what may serve as the suitable target in FVII alteration is conjectured It is 
desirable to replace this field by the amino acid sequence which corresponds on the structure of other 
trypsin group serine proteases. A Homo -sapiens trypsin is mentioned as a suitable example of a trypsin 
group serine protease. Moreover, the substitute in FVII and the desirable field which is added and can 
be deleted are the amino acid sequence which constitutes the loop structure (170-loop may be called) 
which consists of an amino acid sequence of the 329th cysteine (329Cys) from the 3 1 0th cysteine 
(310Cys), or its part. Furthermore, the alteration field (VI1-3 1) with which the amino acid sequence 
from the 3 1 1st leucine in 1 70-loop of FVII (3 1 1 Leu) to the 322nd asparagine (322Asn) was replaced 
by Glu-AIa-Ser-Tyr-Pro-Gry-Lys in the loop structure of a Homo -sapiens trypsin as a concrete example 
is mentioned. This alteration field was indicated for the array table array numbers 9 or 10. 
[0018] Furthermore, it is also possible to combine an alteration of (c) suitably from the above (a), the 
example ****** — for example, (b) and the combination of (c) - that is The amino acid sequence from 
the 235th valine in 99-loop of FVII (235Val) to the 239th ********** (239Thr) It is replaced by Asp- 
Arg-Lys-Thr-Leu in the loop structure of a Homo -sapiens trypsin. And the amino acid sequence from 
the 3 1 1 st leucine in 1 70-loop (3 1 1 Leu) to the 322nd asparagine (322Asn) The alteration field (VII-39) 
replaced by Glu-AIa-Ser-Tyr-Pro-Gry-Lys in the loop structure of a trypsin is mentioned. This 
alteration field was indicated for the array table array numbers 11 or 12. 

[0019] The alteration field mentioned above can be acquired using the recombining [ a gene ] method. 
As a manifestation recipient, eukaryotic cells, such as an animal cell, are desirable. The alteration field 
of this invention includes cDNA which carries out the code of the amino acid sequence of each above- 
mentioned alteration field in a suitable manifestation vector, transfects a host cell, and is acquired by 



refining after carrying out the cloning of the cell which has discovered the target gene and cultivating 
the obtained stable manifestation stock. 

[0020] FVII alteration field of the invention in this application can perform various chemical 
treatments etc., and can use them as activated type FVII (FVIIa) alteration field. 
[0021] The FVII/FVIIa alteration field of the invention in this application can be prescribed to a 
pharmaceutical preparation because of the treatment, a diagnosis, or other intended use. To the 
preparation for intravenous administration, it melts into the aqueous solution which has buffered pH 
which may suit a physiological conditions in a constituent, including the matter which may usually suit 
physiologically, for example, a sodium chloride, a glycine, etc. Moreover, from the viewpoint of 
reservation of long term stability, as a final pharmaceutical form, taking the gestalt of a freeze -drying 
tablet is also taken into consideration, and it gets. In addition, the guideline of the constituent 
prescribed for the patient into the vena is established under the governmental rule, for example, 
"biological-preparation criteria." The treatment of the hemophilia inhibitor patient who produced the 
inhibitor to the concerned blood coagulation factor by the replacement therapy of FVIII or FIX as 
concrete intended use of the drug constituent which consists of the FVII/FVIIa alteration field of the 
invention in this application is mentioned. 
[0022] 

[Example] Although the invention in this application is illustrated according to an example, these 
examples do not limit the invention in this application. With reference to an accompanying drawying, it 
illustrates in the example [****] about the invention in this application. An example makes the 
alteration field discover in the culture supernatant of an animal cell (CHO-K1). The reagent in 
connection with [ as long as there is no notice especially the following ] transgenics etc. is TAKARA 
SHUZO, Toyobo, and par ************ applied New England Biolabs. The product of a shrine was 
used. 

[0023] The doning» Homo -sapiens liver cDNA library (TAKARA SHUZO) of «example 
1 .FVIIcDNA is purchased. Reference () etc. [ Molecular Basis ] of Thrombosis and cDNA array well- 
known at Hemostasis (- FVII synthetic DNA sense primer (VII- 

PWN;GGGGTCGACATGGTCTCCCAGGCCCTCAGGCTCCTCTGCCTTCTG) which added Sail 
site to the array table array number 1 on the basis of written) - and PCR is performed using the anti 
sense primer (VII-PWCjCCCGGATCCCTAGGGAAATGGGGCTCGCAGGAGGACTCCTGGGCG) 
which added BamHI site. The cloning was carried out to commercial cloning vector pCRII 
(Invitrogen). In this case, DNA sequence was performed by the conventional method and it checked 
having a well-known array (Hagen FS et al and PNAS 1986; 83; 2412-6) by reference etc. 
[0024] Manufacture» manifestation vector pCAGn (patent official report of No. 2824434) of a 
«example 2.FVII manifestation vector was digested by Sail and BamHI, the ligation of what cut the 
DNA fragment prepared in the above-mentioned example 1 containing the array which carried out the 
code of the FVII there by Sail and BamHI was carried out, the transformation was carried out to 
Escherichia coli JM105, it cultivated on LB agar medium of ampicillin inclusion, and transformation 
Escherichia coli was chosen. It cultivated by the culture medium of marketing of the colony which 
appeared overnight, extraction refining of the target manifestation plasmid was carried out, and ,r pVII- 
W" was prepared. DNA sequence of this manifestation vector was performed and it checked having the 
target gene sequence. 

[0025] Each FVII alteration field which has the amino acid sequence shown in manufacture» view 4 
of a «example 3. alteration field manifestation vector was created by the following technique. In 
addition, drawing 4 is what showed only the amino acid sequence by the side of the end of C from the 
153rd isoleucine of FVII, and about the amino acid by the side of the end of N, an alteration is not 
performed but is all the same than the 1 52nd arginine as that of a wild type. PCR is performed, using 
FVII gene as mold using the synthetic DNA primer shown in drawing 5 , and each amplification 
fragment is obtained. The ligation of each amplification fragment and the thing which cut manifestation 
vector pCAGn by Sail and BamHI was carried out, the transformation was carried out to Escherichia 
coli JM105, it cultivated on LB agar medium of ampicillin inclusion, and transformation Escherichia 
coli was chosen. It cultivated by the culture medium of marketing of the colony which appeared 
overnight, extraction refining of the target manifestation plasmid was carried out, and n pVII-5 n , "pVII- 
30", and M pVII-3 1 " were prepared ( drawing 6 ). Moreover, about "pVII-6", the gene obtained in 
drawing 5 using primer ** and ** of a publication is used as mold, and it was obtained by performing 
PCR further using primer ** and **. Moreover, about "pVII-39", the gene obtained using primer ** 
and ( 1 0) is used as mold, and it was obtained by performing PCR further using a primer ( 1 1 ) and ( 1 2). 
Furthermore DNA sequence was performed and it checked that these plasmids had the target array. 
[0026] The commercial ******** cutin reagent performed the transduction to CHO cell, the 
manifestation to the culture supernatant of «example 4. each alteration field and the refining» 



above-mentioned manifestation vector were chosen by G418 (lmg/(ml)), and the cloning of the cell 
which has discovered the target gene was carried out with the ext ra dilution method. ELISA kit 
(****** chromium FVII;Diagnostica Strago) to commercial FVII performed authentication of a 
manifestation of FVII alteration field. The obtained stable manifestation stock was cultivated by the 
serum free medium (ASF104, Ajinomoto, penicillin, streptomycin, 20microg [/ml ] vitamin K, ImM 
butyric acid), and was refined in the anti-Homo -sapiens FVII monoclonal antibody column (patent 
official report of No. 2824430). An equilibration, washing, and elution were performed using the 
equilibration and the washing buffer (50mM Tris, pH 7.2, 0. IM NaCl, 50mM Benzamidine-HCl, and 
2mM calcium2+), and the elution buffer (50mM Tris, pH 7.2, 0. lMNaCl, 50mM Benzamidine-HCl, 
and lOmM EDTA). Using the antibody [ as opposed to SDS-PAGE or commercial FVII for the 
purified alteration field ], the Western blot was performed and it checked that it was FVII alteration 
field. 

[0027] The freezing activity of measurement» each alteration field of the freezing activity of 
«example 5. each alteration field was measured by the solidifying method using FVII lack plasma 
according to the conventional method, each refined alteration field is set to 50 to 5 ng/ml — as — Tris- 
BSA — diluting — FVII lack **** 7 equivalent **** , and 37 degrees C — 3 minutes — wanning - 
equivalent addition of the formation TF (thromboplastin;Dade) of a re -lipid was carried out the back, 
and the freezing reaction was made to start The coagulation time was measured and it asked for 
freezing activity from the standard curve and the dilution ratio. The result which converted freezing 
activity into per [ protein concentration (it measures by the Bradford method) ], and asked for the 
specific activity is described in Table 1 . Consequently, FVII alteration field of this invention became 
clear [ having freezing activity high two to 6 times ] as compared with plasma origin FVII and wild- 
type recombination FVII. 



[0028] 
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[0029] Each alteration field each alteration field of which the «example 6. activation was done did 
whose manufacture» refining is dialyzed to 50mM Tris, pH 7.45, and 0.1M NaCl. FXa is added 1/100 
(mole ratio). 50mM Tris, pH 7.45, 0.1M NaCl, 0.1% PEG 8000, lOOmicrog / mL phospholipid 
(Platerin (registered trademark) Organotecnica), and lOmM calcium2+, Under the 37-degree C 
condition, in 1 - 60 minutes, the incubation was carried out and it activated. After the activation, 50mM 
Benzamidine-HCl was added, the reaction was stopped, and it refined in the anti-Homo -sapiens FVII 
monoclonal antibody column (the same technique as an example 4). Each activation alteration field [ 
finishing / refining ] was dialyzed to TBS pH 8.0 (0. 1 % PEG 8000 inclusion), and carried out the 
cryopreservation to -80 degrees C. The grade of an activation was checked by SDS-PAGE. 
[0030] Alteration field VIIa-3 1 activated according to the hydration activity-measurement» example 6 
over the synthetic substrate of each alteration field of which the «example 7. activation was done until 
it is set to 0. 1 microM It dilutes with 50mMTris -HC1, 1 OOmM NaCl, 1 OmM calcium2+, 0. 1 % PEG 
8000, and pH 8.0. In addition, set the last capacity to 200microl, it was made to react at 30 degrees C 
so that various synthetic substrates may be set to last concentration 1 .OmM there, and the amount of 
hydrations of the substrate per for 1 minute was seen. A temperature control is possible. 
Disengagement of pNA was measured as a degree of coloring by 405nm by microplate reader Spectra 
max plus (Molecular device). This result is shown in Table 2. Vila -3 1 which are one of the alteration 
fields of this invention also received the synthetic substrate of what **, and showed hydration activity 
higher than a wild type (VTIa-W), and the domain was two to 23 times. 
[0031] 
[Table 2] 
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[0032] 

[Effect of the Invention] Thus, the alteration field of FVII obtained by the invention in this application 
and/or FVIla has clearly high enzyme activity compared with FVII of a wild type. Therefore, the 
alteration field of the invention in this application may serve as the very effective medicine as a 
replacement therapy to a hemophilia inhibitor patient. 
[Layout Table] 

SEQUENCE-LISTINCKl 10> The-Chemo-Sero -Therapeutic Research-Institute<120> Recombinant- 
mutants of-blood-coagulation factor VII<160> 12<210> 1<21 1> 1221<212> DNA<213> blood 
coagulation factor VII<400> 1 GC C AAC GCG TTC CTG GAG GAG CTG CGG CCG GGC-TCC- 
CTG GAG AGG GAG 48 Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 1 5 
1015 TGC AAG GAGGAG CAG TGC TCC TTC GAG GAG GCC CGG GAG ATC TTC AAG 
96Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 20 25 30 GAC GCG GAG 
AGG ACG AAG CTG TTC TGG ATTTCT TAC AGT GAT GGG GAC 144AspAla Glu Arg Thr Lys 
Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 35 40 45 CAG TGT GCC TCA AGT CCA TGC CAG AAT 
GGG GGC TCC TGC AAG GAC CAG 192Gln Cys Ala Ser SerPro Cys Gin Asn Gly GlySer Cys Lys 
Asp Gin 50 55 60 CTC CAG TCC TAT ATC TGC TTC TGC CTC CCT GCC TTC GAG GGC CGG 
AAC 240Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80TGT GAG 
ACG CAC AAG GAT GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC288Cys Glu Thr His 
Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 90 95 GGC TGT GAG CAG TAC TGC AGT 
GAC CAC ACGGGC ACC AAG CGC TCC TGT 336Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly 
Thr Lys Arg Ser Cys 1 00 1 05 1 1 0 CGG TGC CAC GAG GGG TAC TCT CTG CTG GCA GAC GGG 
GTG TCC TGC ACA 3 84Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 
120 125 CCCACA GTT GAA TAT CCA TGT GGA AAAATA CCT ATT CTAGAA AAA AGA 
432Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 1 30 135 140 AATGCC AGC 
AAA CCC CAA GGC CGA ATT GTG GGG GGC AAG GTG TGC CCC 480Asn Ala Ser Lys Pro 
Gin Gly Arg He Val Gry Gry Lys Val Cys Pro 145 1 50 1 55 160 AAA GGG GAG TGT CCA TGG 
CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 528Lys Gly Glu Cys Pro Trp Gin Val Leu 
Leu Leu Val Asn Gly Ala Gin 165 170 175 TTG-TGT-GGG-GGG-ACC CTG-ATC-AAC-ACC-ATC 
TGG GTG GTC TCC GCG GCC 576Leu Cys Gry Gly Thr Leu He-Asn-Thr-fle-Trp-Val-Val-Ser-Ala- 
Ala 180 185 190 CAC-TGT-TTC-GAOAAA ATC-AAG-AAC-TGG-AGGAAC CTG ATC GCG 
GTG CTG 624His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 195 200 205 
GGCGAG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGGCGG 672Gry 
Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 210 215 220 GTG GCG CAG 
GTCATCATC CCC AGC ACG TAC GTC CCG GGC ACC ACC AAC 720Val Ala Gin Val He He 
Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 225 230 235 240 CAC GAC ATC GCG CTG CTC CGC 
CTG CAC CAG CCC GTG GTC CTC ACT GAC 768His Asp He Ala Leu Leu Arg Leu His Gin Pro 
Val Val Leu Thr Asp 245 250 255 CATGTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC 
TCT GAG AGG ACG8 1 6His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 
270 CTG GCC TTC GTG CGC TTCTCATTG GTC AGC GGC TGG GGC CAG CTG CTG 864Leu 
Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 GACCGT GGC GCC 
ACG GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC CGG 912Asp Arg Gry Ala Thr Ala Leu 
Ghi Leu Met Val Leu Asn Val Pro Arg 290 295 300 CTGATG ACC CAG GAC TGC CTG CAG CAG 
TCA CGG AAG GTG GGA GAC TCC 960Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val 
Gly Asp Ser 305 3 1 0 3 1 5 320 CCA AAT ATC ACG GAG TAC ATG TTC TGT GCC GGC TAC 
TCG GAT GGC AGC 1 008Pro Asn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 325 
330 335 AAGGAC-TCC-TGC-AAG GGG-GAGAGT-GGA-GGC CCA CAT GCC ACC CAC TAC 



1056Lys Asp SerCys Lys Gly Asp-Ser-GJy-GJy-Pro-His-Ala-Thr-His-Tyr340 345 350 CGG-GGC 
ACG TGG TAC CTG ACG GGC ATC GTCAGC TGG GGC CAG GGC TGC 1 104Arg Gly Thr Trp 
Tyr Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys 355 360 365 GCAACC GTG GGC CAC TTT GGG 
GTG TAC ACC AGG GTC TCC CAG TACATC 1 1 52Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg 
Val Ser Gin Tyr lie 370 375 380 GAG TGG CTG CAAAAGCTC ATG CGC TCA GAG CCA CGC 
CCA GGA GTC CTC 1200Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 385 
390 395 400 CTG CGA GCC CCA TTT CCC TAG 1221Leu Arg Ala Pro Phe Pro 405 <2 10> 2 <21 1> 
406<212> PRT<213> blood coagulation factorVII<400> 2 Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro 
Gly Ser Leu Glu ArgGlu 1 5 1 0 1 5 Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg GluIIe Phe Lys 
20 25 30 Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 35 4045 Gin Cys Ala Ser 
Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 5560 Leu Gin Ser Tyr He Cys Phe Cys Leu Pro 
Ala Phe Glu Gly Arg Asn 65 70 75 80Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn 
Gly 85 90 95Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 1 00 1 05 1 1 0 Arg 
Cys HisGlu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 1 20 1 25 Pro Thr Val Glu Tyr Pro 
Cys Gly Lys He Pro He Leu Glu Lys Arg 130 135 140Asn AlaSerLys Pro Gin Gly Arg HeVal Gly Gry 
LysValCysPro 145 150 155 1 60 Lys-Gry-Ghi-Cys-Pro Trp Gin Val Leu Leu-Leu-Val-Asn-Gry-AIa- 
Gln 1 65 1 70 1 75 Leu Cys Gly Gly Thr Leu lie Asn Thr He Trp Val Val Ser AlaAIal 80 1 85 1 90 HisCys 
PheAsp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 195 200205Gly Glu His Asp Leu Ser Glu 
His Asp Gly Asp Glu GlnSer Arg Arg 2 1 0 2 1 5 220Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro Gly 
Thr Thr Asn 225 230 235 240His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 
250255 His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 270Leu Ala Phe ^ 
Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 AspArg Gly Ala Thr Ala Leu Glu 
Leu Met Val Leu Asn Val Pro Arg 290 295 300Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys 
Val Gly Asp Ser 305 3 1 0 3 1 5320 Pro AsnlleThr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 
325 330 335Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 340 345 350Arg Gly 
Thr Trp Tyr Leu ThrGly IleVal Ser Trp Gly Gin Gly Cys 355 360 365AlaThr Val Gly His Phe Gly Val 
Tyr Thr Arg Val Ser Gin Tyr He 370 375 380GIu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro 
Gly Val Leu 385 390 395400 Leu Arg Ala Pro Phe Pro 405 <210> 3<21 1> 1221<212> DNA <2I3> 
artificial sequence<220x223> Amino acid-sequence-of-recombinant mutant-of-blood-coagulation 
factor- Vn-in-which both of the 1 59th Cysteine and the 1 64th Cysteine are-replaced-with-Alanine, and 
cDNA sequence coding thereof.<400> 3 GCC AAC GCG TTC CTG-GAGGAGCTG CGG CCG 
GGC TCC CTG GAGAGG GAG 48Ala Asn Ala PheLeu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg 
Glu 1 5 1 0 1 5 TGC AAG GAG GAG CAG TGC TCCTTC GAG GAG GCC CGG GAG ATC TTC 
AAG 96Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 20 25 30 GAC GCG 
GAG AGG ACG AAG CTG TTC TGGATT TCT TAC AGT GAT GGG GAC 144Asp Ala Glu Arg 
Thr Lys Leu Phe Trp He Ser Tyr SerAsp Gly Asp 35 40 45 CAG TGT GCC TCA AGT CCA TGC 
CAG AAT GGG GGC TCC TGC AAGGAC CAG 1 92Gln Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly 
Ser Cys Lys Asp Gin 50 55 60CTC CAG TCC TAT ATC TGC TTC TGC CTC CCT GCC TTC GAG 
GGC CGG AAC240Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80 
TGTGAG ACG CAC AAG GAT GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC 288Cys 
Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 90 95GGC TGT GAG CAG TAC 
TGC AGT GAC CAC ACG GGC ACC AAG CGC TCC TGT 336Gry Cys Glu Gin Tyr Cys Ser Asp 
His Thr Gry Thr Lys Arg Ser Cys 1 00 1 05 11 0 CGG TGC CAC GAG GGG TAC TCT CTG CTG 
GCA GACGGG GTG TCC TGC ACA 384Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser 
Cys Thr 11 5 1 20 1 25 CCCACA GTT GAA TAT CCA TGT GGA AAA ATA CCT ATT CTA GAA 
AAA AGA432Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 130 135 140 
AATGCC AGC AAA CCC CAA GGC CGA ATT GTG GGG GGC AAG GTG GCC CCC 480Asn 
Ala Ser Lys Pro Gin Gly Arg He Val Gry Gly Lys Val Ala Pro 145 1 50 1 55 1 60 AAA GGG GAG 
GCC CCA TGG CAG GTC CTG TTG TTGGTG AAT GGA GCT CAG 528Lys Gly Glu Ala Pro Trp 
Gin Val Leu Leu Leu Val Asn Gly Ala Gin 165 170 1 75 TTG-TGT-GGG-GGG-ACC CTG-ATC- 
AAC-ACC-ATC TGG GTG GTC TCC GCG GCC 576Leu Cys Gly Gry Thr Leu De-Asn-Thr-De-Trp- 
Val-Val-Ser-Ala-AJa 180 185 190 CAC-TGT-TTC-GAC-AAA ATC-AAG AAC TGG AGGAAC 
CTG ATC GCG GTG CTG 624His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 
1 95 200 205 GGCGAG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC 
CGGCGG 672Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 2 1 0 2 1 5 220 GTG 
GCG CAG GTCATCATC CCC AGC ACG TAC GTC CCG GGC ACC ACC AAC 720Val Ala Gin 
Val He He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 225 230 235 240 CAC GAC ATC GCG CTG 
CTC CGC CTG CAC CAG CCC GTG GTC CTC ACT GAC 768His Asp He Ala Leu Leu Arg Leu 
His Gin Pro Val Val Leu Thr Asp 245 250 255 CATGTG GTG CCC CTC TGC CTG CCC GAA CGG 
ACG TTC TCT GAG AGG ACG8 1 6His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg 



Thr 260 265 270 CTG GCC TTC GTG CGC TTCTCATTG GTC AGCGGCTGGGGC CAG CTG 
CTG 864Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Tip Gly Gin Leu Leu 275 280 285 GACCGT 
GGC GCC ACG GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC CGG 912Asp Arg Gly Ala 
Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 290 295 300 CTGATG ACC CAG G AC TGC 
CTG CAG CAG TCA CGG AAG GTG GGA GAC TCC 960Leu Met Thr Gin Asp Cys Leu Gin Gin 
Ser Arg Lys Val Gly Asp Ser 305 3 1 0 3 1 5 320 CCA AAT ATC ACG GAG TAC ATG TTC TGT 
GCC GGC TAC TCG GAT GGC AGC 1 008Pro Asn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser 
Asp Gly Ser 325 330 335 AAGGAC TCC TGC AAG GGG GAC AGT GGA GGC CCA CAT GCC 
ACC CACTAC 1056Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 340 345 350 
CGG GGC ACG TGG TAC CTG ACG GGC ATC GTC AGC TGG GGC CAG GGC TGC 1 104Arg 

Gly Thr Trp Tyr-Leu-Thr-Gry-Ile Val Ser Trp Gry Gln-Gly-Cys 355 360 365 GCA-ACC-GTG-GGC- 
CAC TIT GGG GTG TAC ACC AGG GTC TCC CAG TAC ATC 1 1 52Ala Thr Val Gly His Phe Gly 
Val Tyr Thr Arg Val-Ser-GInTyr lie 370 375 380 GAGTGG CTG CAA AAG CTC ATG CGC TCA 
GAG CCA CGC CCA GGA GTC CTC 1 200Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro 
Gry Val Leu 385 390 395 400 CTG CGA GCC CCA TTT CCC TAG I221Leu Arg AlaPro Phe Pro 
405 <2 10> 4 <21 1> 406<212> PRT<213> artificail sequence<220> <223> Amino acid sequence of 
recombinant mutantof blood coagulation factor VII in which both of the 1 59th Cysteine and the 
1 64thCysteine arereplaced with Alanine.<400> 4Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly 
SerLeu Glu Arg Glu 15 1015 Cys Lys Glu Glu Gin Cys SerPhe Glu Glu Ala Arg Glu He Phe Lys 20 
25 30 Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp GlyAsp 35 40 45Gln Cys Ala Ser Ser 
Pro CysGln Asn Gly Gly Ser Cys Lys Asp Gin 50 55 60Leu Gin Ser Tyr lie Cys Phe Cys Leu Pro Ala 
Phe Glu GlyArg Asn 65 70 75 80 Cys GluThr HisLys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 
85 9095 Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 1 00 1 05 1 10 Arg Cys His 
GluGly TyrSer Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 1 20 1 25 Pro Thr Val GIuTyr Pro Cys Gly 
Lys He Pro He Leu Glu Lys Arg 1 30 1 35 140Asn Ala Ser Lys Pro Gin Gly Arg He Val GlyGly Lys Val 
Ala Pro 145 150 155 160 Lys Gly Glu Ala Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 165 170 
175Leu-Cys-Gly-Gly-ThrLeuIle Asn Thr Ile-Trp-Val-Val-Ser-Ala-Ala 180 185 190His-Cys-Phe- 
Asp-Lys He Lys Asn Trp Arg-Asn-Leu-De-Ala-Val-Leu 195200 205Gly Glu HisAsp Leu Ser Glu His 
Asp Gly Asp Glu Gin Ser Arg Arg 2 1 0 2 1 5220 ValAla Gin Val He He Pro Ser Thr TyrVal Pro Gly Thr 
Thr Asn 225 230 235 240 His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 
250255 HisVal Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260265 270Leu Ala Phe 
Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 AspArg Gly Ala Thr Ala Leu Glu 
Leu Met Val Leu Asn Val Pro Arg 290 295 300 Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys 
Val Gly Asp Ser 3053 1 0 3 1 5320 ProAsn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 
325 330335 LysAsp Ser Cys Lys GlyAsp Ser Gly Gly Pro HisAla Thr His Tyr 340 345 350 Arg Gly 
Thr Trp Tyr Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys 355 360365 Ala Thr Val Gly His Phe Gly 
Val Tyr Thr Arg Val Ser Gin Tyr He 370375 380Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg 
Pro Gry Val Leu 385 390 395 400Leu Arg Ala Pro PhePro 405 <210> 5 <21 1> 1221<212> DNA 
<2 1 3> artificialsequence<220> <223> Amino acid sequence of recombinant mutant of blood 
coagulation factor VII in which the 164th Cysteine is replaced with Alanine and the 29 9 Valine is 
replaced with Cysteine, and cDNA-sequence-coding thereof <400> 5GCC-AAC-GCG-TTC-CTG- 
GAG GAG CTG CGG CCG GGC-TCC-CTG-GAG-AGG GAG 48Ala Asn Ala Phe Leu Glu Glu Leu 
Arg Pro-Gry-Ser-Leu-Gru Arg Glu 1 5 10 15 TGC AAG GAG GAG CAG TGC TCC TTC GAG GAG 
GCC CGG GAG ATC TTC AAG 96Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe 
Lys 20 25 30 GAC GCG GAG AGG ACG AAG CTG TTCTGG ATT TCT TAC AGT GAT GGG 
GAC 144Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 35 40 45 CAG TGT 
GCC TCA AGT CCA TGC CAG AAT GGG GGC TCC TGC AAG GAC CAG 192Gln Cys Ala Ser 
Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 55 60 CTC CAG TCC TAT ATC TGC TTC 
TGC CTC CCT GCC TTC GAG GGC CGGAAC 240Leu Gin Ser Tyr lie Cys Phe Cys Leu Pro Ala 
Phe Glu Gly Arg Asn 65 70 75 80 TGTGAG ACG CAC AAG GAT GAC CAG CTG ATC TGT GTG 
AAC GAG AAC GGC 288Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 90 
95 GGC TGT GAG CAG TAC TGC AGT GAC CAC ACG GGC ACC AAG CGC TCC TGT 336Gry 
Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 100 105 1 10 CGG TGC CAC GAG 
GGG TAC TCT CTG CTG GCA GAC GGG GTG TCC TGC ACA 384Arg Cys His Glu Gly Tyr Ser 
Leu Leu Ala Asp Gly Val Ser Cys Thr 115 120 1 25 CCCACA GTT GAA TAT CCA TGT GGA AAA 
ATA CCTATT CTA GAA AAAAGA 432Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu 
Lys Arg 130 1 35 140 AAT GCC AGC AAACCCCAA GGC CGA ATT GTG GGG GGC AAG GTG 
TGC CCC 480Asn Ala Ser Lys Pro Gin Gly Arg He Val Gly Gly Lys Val Cys Pro 145 1 50 1 55 1 60 
AAA GGG GAG GCC CCA TGG CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 528Lys 
Gly Glu Ala Pro Trp Gin Val Leu Leu Leu Val Asn Gry Ala Gin 165 170 175 TTGTGT GGG GGG 



ACC CTG ATC AAC ACC ATC TGG GTG GTC TCCGCG GCC576Leu Cys Gly Gly Thr Leu He 
Asn Thr He Tip Val-Val-Ser-Ala-AIa 180 185 190 CAC-TGT-TTC-GAC-AAA ATC-AAG-AAC- 
TGG-AGG AAC CTG ATC GCG GTG CTG 624His Cys Phe Asp Lys He Lys-Asn-Trp-Arg-Asn-Leu- 
He-Ala-Val-Leu 195 [200 ] 205 GGCGAG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG 
CAG AGC CGGCGG 672Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 2 1 0 
215 220 GTG GCG CAG GTCATC ATC CCC AGC ACG TAC GTCCCG GGC ACC ACC AAC 
720Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 225 230 235 240 CAC GAC 
ATC GCG CTG CTC CGC CTG CAC CAG CCC GTG GTC CTC ACT GAC 768HisAsp He Ala Leu 
Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 250 255 CATGTG GTG CCC CTC TGC CTG 
CCC GAA CGG ACG TTC TCT GAGAGG ACG816His Val Val Pro Leu Cys Leu Pro Glu Arg Thr 
Phe Ser Glu Arg Thr 260 265 270 CTG GCC TTC GTG CGC TTCTCATTG GTC AGC GGC TGG 
GGC CAG CTG CTG 864Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 
280 285 GACCGT GGC GCC ACG GCC CTG GAG CTC ATG TGC CTC AAC GTG CCC CGG 
9 1 2Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Cys Leu Asn Val Pro Arg 290 295 300 CTGATG ACC 
CAG GAC TGC CTG CAG CAG TCA CGGAAG GTG GGA GAC TCC 960Leu Met Thr Gin Asp 
Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 305 3 1 0 3 1 5 320 CCA AAT ATC ACG GAG TAC 
ATG TTC TGT GCC GGC TAC TCG GAT GGC AGC 1 008Pro Asn He Thr Glu Tyr Met Phe Cys 
Ala Gly Tyr Ser Asp Gh/Ser 325 330 335 AAGGAC TCC TGC AAG GGG GAC AGT GGA GGC 
CCA CAT GCC ACC CAC TAC 1056Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His 
Tyr 340 345 3 5 0 CGG GGC ACG TGG TAC CTG ACG GGC ATC GTC AGC TGGGGC CAG GGC 
TGC 1 104Arg Gly Thr Trp Tyr Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys 355 360 365 GCAACC 
GTG GGC CAC TTT GGG GTG TAGACC-AGG-GTC-TCC CAG TAC ATC 1 152Ala-Thr-Val- 
Gly-His Phe Gly Val Tyr Thr-Arg-Val-Ser-Gln-Tyr-IIe 370 375 380 GAGTGG-CTG-CAA-AAG 
CTC ATG CGC TCA GAG CCA CGC CCA GGA GTC CTC 1 200Glu Trp Leu Gin Lys Leu Met Arg 
Ser Glu Pro Arg Pro Gly Val Leu 385 390 395 400CTG CGA GCC CCA TTT CCC TAG 1 22 1 Leu 
Arg Ala Pro Phe Pro 405 <2 1 0> 6 <2 1 1> 406<2 1 2> PRT<2 1 3> artificial sequence<220> <223> 
Aminoacid sequence of recombinant mutantof bloodcoagulation factor VII in which the 164th Cysteine 
is replaced withAlanine and the 299Valine is replaced with Cysteine.<400> 6AIa Asn Ala Phe Leu Glu 
Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 1 5 10 1 5 Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala 
Arg Glu HePhe Lys 20 25 30 Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 35 
40 45 Gin Cys AlaSer Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 5560 Leu Gin Ser Tyr He 
Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80Cys Glu Thr His LysAsp Asp Gin Leu He 
Cys Val Asn Glu Asn Gly 85 9095 Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser 
Cys 100 105 HOArgCysHisGlu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 120 125 Pro 
Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 130135 140Asn Ala Ser Lys Pro Gin 
Gly Arg He Val Gly Gly Lys Val Cys Pro 1 45 1 50 1 55 1 60Lys Gly Glu Ala Pro Trp Gin Val Leu Leu 
Leu Val Asn Gly Ala Gin 1 65 1 70 1 75 Leu Cys Gly Gly Thr Leu He Asn Thr He Trp Val Val Ser Ala 
Ala 180 185 190His-Cys-Phe-Asp-Lys He Lys Asn Trp Arg -Asn -Leu-He-Ala -Val-Leu 195 200205 
Gly-Ghi-His-Asp-Leu Ser Glu His Asp Gly -A sp-Ghi-Gbi-Ser-Arg -Arg 210215 220Val Ala Gin ValHe 
He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 225 230 235240 His AspIleAla Leu Leu Arg Leu His Gin 
Pro Val ValLeu Thr Asp 245 250 255 His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg 
Thr 260265 270Leu Ala Phe Val Arg Phe SerLeu ValSer Gly Trp Gly Gin Leu Leu 275 280 
285AspArg Gly Ala Thr Ala Leu Glu Leu Met Cys Leu Asn Val Pro Arg 290 295 300 Leu Met Thr 
Gin Asp Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 305 3 1 0 3 1 5320 Pro Asn He Thr Glu Tyr Met 
Phe Cys Ala Gly Tyr Ser Asp Gly Ser 325 330 335Lys Asp Ser Cys Lys Gly AspSer Gly Gly Pro His 
Ala Thr His Tyr 340 345 350 Arg GlyThr Tip Tyr Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys 355 
360 365 Ala ThrVal Gly His Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He 370 375 380Glu Trp Leu 
Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 385 390 395400 Leu Arg Ala Pro Phe Pro 405 
<210> 7<21 1> 1221<212> DNA<213> artificial sequence<220> <223> Amino acid sequence of 
recombinant mutant of blood coagulation factor VII in which the 5 amino acid residues from the 235th 
Valine to 239th threonine are replaced with Asp-Arg-Lys-Thr-Leu, and cDNA sequence coding 
thereof.<40O 7GCC AAC GCG TTC CTG GAG GAG CTG CGG CCG GGC TC C-CTG-GAG- 
AGG-GAG 48Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro-Gly-Ser-Leu-Glu Arg Glu 1 5 10 15 TGC- 
AAG-GAG-GAG-CAG TGC TCC TTC GAG GAGGCC-CGG-GAG-ATC-TTC-AAG 96Cys Lys 
Glu GhiGln Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 20 25 30 GAC GCG GAG AGG ACGAAG 
CTG TTC TGG ATT TCT TAC AGT GAT GGG GAC 144 Asp Ala Glu Arg Thr Lys Leu Phe Trp He 
Ser Tyr SerAsp Ghy Asp 35 40 45 CAG TGT GCC TCA AGT CCA TGC CAGAAT GGG GGC TCC 
TGC AAG GAC CAG 1 92Gln Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 55 
60 CTC CAG TCC TAT ATC TGC TTC TGC CTC CCTGCC TTC GAG GGC CGG AAC 240Leu 
Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80 TGTGAG ACG CAC 



AAG GAT GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC 288Cys Glu Thr His Lys Asp 
Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 90 95 GGC TGT GAG CAG TAC TGC AGT GAC 
CAC ACG GGC ACC AAGCGC TCCTGT 336GIy Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr 
Lys Arg Ser Cys 1 00 1 05 1 1 0 CGG TGC CAC GAG GGG TAC TCT CTG CTGGCA GAC GGG 
GTG TCC TGC ACA 384Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 15 
1 20 1 25 CCCACA GTT GAA TAT CCA TGT GGA AAA ATA CCT ATT CTA GAA AAAAGA 
432Pro Thr Val Glu Tyr Pro Cys Gly Lys lie Pro He Leu Glu Lys Arg 130 135 140 AAT GCC AGC 
AAACCCCAA GGC CGA ATT GTG GGG GGC AAG GTG TGC CCC 480Asn Ala Ser Lys Pro Gin 
Gly Arg He Val Gly Gly Lys Val Cys Pro 145 150 155 160 AAA GGG GAG TGT CCA TGG CAG 
GTC CTG TTG TTG GTG AAT GGA GCT CAG 528Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu 
Val Asn Gly Ala Gin 1 65 1 70 1 75 TTGTGT GGG GGG ACC CTG ATC AAC ACC ATC TGG GTG 
GTC TCC GCG GCC576Leu Cys Gly Gly Thr Leu lie Asn Thr He Trp Val Val Ser Ala Ala 1 80 1 85 
1 90 CAC TGT TTC GAC AAA ATCAA G-A A C-TGG-AGG-A A C-CTG ATC GCG GTG CTG 
624His Cys Phe Asp Lys He Lys Asn Trp-Arg-Asn-Leu-He Ala Val Leu 195 200 205 GGC-GAG- 
CAC-GAC-CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGG CGG 672Gry Glu His Asp 
Leu Ser Glu His Asp Gly Asp Ghi Gin Ser Arg Arg 2 1 0 2 1 5 220 GTGGCG CAG GTC ATC ATC 
CCC AGC ACG TAC GAC AGG AAG ACT CTG AAC720Val Ala Gin Val He He Pro Ser Thr Tyr 
Asp Arg Lys Thr Leu Asn 225 230 235 240 CAC GAC ATC GCG CTG CTC CGC CTGCACCAG 
CCC GTG GTC CTC ACT GAC 768His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr 
Asp 245 250 255CAT GTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC TCT 
GAGAGGACG 816His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 270 
CTG GCC TTC GTG CGC TTCTCATTG GTC AGC GGC TGG GGC CAG CTG CTG 864Leu Ala 
Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 GACCGT GGC GCC ACG 
GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC CGG9 1 2Asp Arg Gly Ala Thr Ala Leu Glu 
Leu Met Val Leu Asn Val Pro Arg 290 295 300 CTGATG ACC CAG GAC TGC CTG CAG CAG 
TCACGGAAG GTG GGA GAC TCC 960Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val 
Gly Asp Ser 305 3 10 3 1 5 320 CCA AAT ATC ACG GAG TAC ATG TTC TGT GCCGGCTAC TCG 
GAT GGC AGC 1 008Pro Asn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 325 330 335 
AAGGAC TCC TGC AAG GGG GAC AGT GGA GGC CCA CAT GCC ACC CACTAC 1056Lys 
Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 340 345 350 CGG GGC ACG TGG 
TAC CTG ACG GGC ATCGTC AGC TGG GGC CAG GGC TGC 1 1 04 Arg Gly Thr Trp Tyr Leu Thr 
Gly He Val Ser Trp Gly Gin Gly Cys 355 360 365 GCAACC GTG GGC CAC TTT GGG GTG TAC 
ACC AGGGTC TCC CAG TACATC 1 1 52Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg Val Ser Qn 
Tyr He 370 375 380 GAG-TGG-CTG-CAA-AAG CTOATG-CGC-TCA-GAG CCA CGC CCA GGA 
GTC CTC 1 200Glu Trp Leu Gin Lys Leu Met-Arg-Ser-Ghx-Pro-Arg-Pro-Gry-Val-Leu 385 390 395 
400CTGCGA GCC CCA TTT CCC TAG 1 22 1 Leu Arg Ala Pro Phe Pro 405 <2 1 0> 8 <2 1 1> 
406<212> PRT <21 3> artificial sequence<220> <223> Amino acid sequence of recombinant mutant of 
blood coagulation factor VII in which the 5 amino acid residues from the 235th Valine to 239th 
threonine are replaced with Asp-Arg-Lys-Thr-Leu.<400> 8 Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro 
Gly Ser Leu Glu Arg Glu 1 5 1 0 1 5 Cys LysGlu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu ne Phe Lys 
20 25 30 Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser TyrSer Asp Gly Asp 35 4045 Gin Cys Ala Ser 
Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 5560 Leu Gin Ser Tyr He Cys Phe Cys Leu Pro 
Ala Phe Glu Gly Arg Asn 65 70 75 80Cys Glu Thr His Lys Asp AspGln Leu He Cys Val Asn Glu Asn 
Gly 85 90 95Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 1 00 1 05 1 1 0 Arg 
Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 15 1 20 1 25 Pro Thr Val Glu Tyr Pro 
Cys Gly Lys lie Pro He Leu Glu Lys Arg 1 30 1 35 1 40Asn Ala Ser LysPro Gin Gry Arg He ValGly Gly 
LysValCysPro 145 150 155 1 60 Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala 
Gin 165 170 175 Leu Cys Gly Gly ThrLeu-He-Asn-Thr-IleTrp Val Val Ser Ala-Ala 180 185 190 His- 
Cys-Phe-Asp-Lys He Lys Asn Trp Arg-Asn-Leu-De-Ala-VaMLeu 195 200 205 Gly Glu His Asp Leu 
Ser Glu His Asp Gly AspGIu Gin Ser Arg Arg210215 220Val Ala Gin Val He He Pro Ser ThrTyr Asp 
Arg Lys Thr Leu Asn 225 230 235 240His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr 
Asp 245 250 255 His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265270 
LeuAla Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285AspArg Gry Ala Thr 
Ala Leu GluLeuMet Val LeuAsn Val Pro Arg 290 295 300 Leu Met Thr Gin Asp Cys Leu Gin Gin Ser 
Arg Lys Val Gly Asp Ser 305 3 1 0 3 1 5320 ProAsn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp 
Gly Ser 325 330335 LysAspSer Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 340 345 350 
Arg Gly Thr Trp Tyr Leu Thr Gly lie Val Ser Trp Gly Gin Gly Cys 355 360 365Ala Thr Val Gly His 
Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr lie 370 375 380Glu Trp Leu GlnLys Leu Met Arg Ser Glu 
Pro Arg Pro Gly Val Leu 385 390 395 400Leu Arg Ala Pro Phe Pro 405 <210> 9 <21 1> 1206<212> 
DNA<2 13> artificial sequence<220> <223> Amino acid sequence of recombinant mutant of blood 



coagulation factor VII in which the 12 amino acid residues from the 3 1 1th leucine to 322th asparagine 
are replaced with Glu-Ala-Ser-Tyr-Pro-Gly-Lys and and cDNA sequence coding. [ thereof] <400> 
9GCC AAC GCG TTC CTG GAG GAG CTG CGG CCG GGC TCC CTG GAG AGG GAG 48Ala 
Asn Ala Phe Leu Glu Glu Leu Arg Pro-Gry-Ser-Leu-GJu Arg Glu 1 5 10 15 TGC-AAG-GAGGAG- 
CAG TGC TCC TTC GAG GAGGCC-CGGGAGATC-TTC-AAG 96Cys Lys Glu Glu Gln-Cys- 
Ser-Phe Glu Glu Ala Arg Glu Re Phe Lys 20 25 30 GAC GCG GAG AGG ACGAAG CTG TTC TGG 
ATT TCT TAC AGT GAT GGG GAC 144Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr SerAsp 
Gly Asp 35 40 45 CAG TGT GCC TCA AGTCCA TGC CAGAAT GGG GGC TCC TGC AAG GAC 
CAG 192GIn Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 55 60 CTC CAG 
TCC TAT ATC TGC TTC TGC CTC CCT GCC TTC GAG GGC CGG AAC 240Leu Gin SerTyr lie 
Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80 TGTGAG ACG CAC AAG GAT GAC 
CAG CTG ATC TGT GTG AAC GAG AAC GGC 288Cys Glu Thr His Lys Asp Asp Gin Leu He Cys 
Val Asn Glu Asn Gly 85 90 95 GGC TGT GAG CAG TAC TGC AGT GAC CAC ACG GGC ACC 
AAGCGC TCCTGT 336Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 1 00 1 05 
1 10 CGG TGC CAC GAG GGG TAC TCT CTG CTGGCA GAC GGG GTG TCC TGC ACA 384Arg 
Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 15 120 125 CCCACA GTT GAA 
TAT CCA TGT GGA AAA ATA CCT ATT CTA GAA AAAAGA 432Pro Thr Val Glu Tyr Pro Cys 
Gly Lys lie Pro He Leu Glu Lys Arg 130 135 140 AAT GCC AGC AAACCCCAA GGC CGA ATT 
GTG GGG GGC AAG GTG TGC CCC 480Asn Ala Ser Lys Pro Gin Gly Arg He Val Ghy Gly Lys Val 
Cys Pro 145 150 155 160 AAA GGG GAG TGT CCA TGG CAG GTC CTG TTG TTG GTG AAT 
GGA GCT CAG 528Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 1 65 1 70 1 75 
TTGTGT GGG GGG ACC CTG ATC AAC ACC ATC TGG GTG GTC TCC GCG GCC576Leu Cys 
Gly Gly Thr Leu He Asn Thr lie Trp Val Val Ser Ala Ala 1 80 1 85 1 90 CAC TGT TTC GAC AAA 
ATCAAGAAC TGG AGG AAGCTGATC-GCGGTG CTG 624His Cys Phe-Asp-Lys-He-Lys Asn 
Trp Arg Asn Leu-Ue-Ala-Val-Leu 195 200 205 GGC-GAGCAC-GAGCTC AGC GAG CAC GAC 
GGG GAT GAG CAG AGC CGG CGG 672Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin 
Ser Arg Arg 2 1 0 2 1 5 220 GTGGCG CAG GTC ATC ATC CCC AGC ACG TAC GTC CCG GGC 
ACC ACC AAC720Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 225 230 235 240 
CAC GAC ATC GCG CTG CTC CGC CTG CAC CAG CCC GTG GTC CTC ACT GAC 768His Asp 
He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 250 255CAT GTG GTG CCC CTC 
TGC CTG CCC GAA CGG ACG TTC TCT GAG AGG ACG 81 6His Val Val Pro Leu Cys Leu Pro 
Glu Arg Thr Phe Ser Ghi Arg Thr 260 265 270 CTG GCC TTC GTG CGC TTCTCATTG GTC AGC 
GGC TGG GGC CAG CTG CTG864Leu Ala Phe Val Arg Phe Ser Leu Val Ser Ghy Trp Gly Gin Leu 
Leu 275 280 285 GACCGT GGC GCC ACG GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC 
CGG 9 1 2 Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 290 295 300 CTGATG 
ACC CAG GAC TGC GAA GCC TCC TAC CCT GGA AAG ATC ACG GAG 960Leu Met Thr Gin 
Asp Cys Glu Ala Ser Tyr Pro Gly Lys He Thr Glu 305 3 1 0 3 1 5 320 TAC ATG TTC TGT GCC GGC 
TAC TCG GAT GGC AGC AAG GAC TCC TGC AAG 1 008Tyr Met Phe Cys Ala Gly Tyr Ser Asp 
Qy Ser Lys Asp Ser Cys Lys 325 330 335 GGGGAC AGT GGA GGC CCA CAT GCC ACC CAC 
TAC CGG GGC ACG TGG TAC 1 056Gry Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp 
Tyr 340 345 350 CTG ACG GGC ATC GTC AGCTGGGGC CAG GGC TGC GCA ACC GTG GGC 
CAC 1 1 04Leu Thr Qy He Val Ser Trp Gly Gin Gly Cys Ala Thr Val Gly His 355 360 365 TTTGGG 
GTG TAC ACC AGG GTC TCC CAG TAC ATC GAG TGG CTG CAA AAG 1 1 52Phe Gly Val Tyr 
Thr Arg Val Ser Gin Tyr He Glu Trp Leu Gin Lys 370 375 380 CTGATGOGC-TCA-GAG CCA- 
CGC-CCA-GGA-GTC CTC CTG CGA GCC CCA TTT 1200Leu Met Arg Ser Glu Pro Arg-Pro-Gly- 
VaWLeu-Leu-Arg-Ala-Pro-Phe385 390 395 400 CCC-TAG 1206Proes <210> 10<211>401<212> 
PRT<21 3> artificial sequence<220> <223> Amino acid sequence of recombinant mutant of blood 
coagulation factor VII in which the 1 2 amino acid residues from the3 1 1 th leucine to 322th asparagine 
arereplaced withGlu-Ala-Ser-Tyr-Pro-Gry-Lys.<400> IOAIa Asn Ala Phe Leu Glu Glu Leu Arg Pro 
Gly Ser LeuGlu Arg Glu 1 5 10 15 Cys LysGlu Glu Gin Cys Ser Phe GluGlu Ala Arg Glu He Phe Lys 
20 25 30 Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 35 40 45Gln CysAla Ser 
Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 55 60Leu Gin Ser Tyr He Cys Phe Cys Leu Pro 
Ala Phe Glu GlyArg Asn 65 70 75 80 Cys Glu Thr His LysAsp Asp Gin Leu He Cys Val Asn Glu Asn 
Gly 85 9095 Gly Cys Glu GlnTyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 1 00 1 05 1 1 0 Arg Cys 
His GluGIy TyrSer Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 120 1 25Pro Thr Val Glu Tyr Pro Cys 
Gly Lys He Pro He Leu Glu Lys Arg 1 30 1 35 140Asn Ala Ser Lys Pro Gin Gly Arg He Val GlyGly Lys 
Val Cys Pro 1 45 1 50 1 55 1 60Ly s Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 1 65 
1 70 1 75 Leu Cys Gly Gly Thr Leu He Asn Thr He Trp Val Val Ser Ala Ala 1 80 1 85 1 90 HisCys Phe 
Asp Lys Ile-Lys-Asn-Trp-Arg Asn Leu He Ala Val-Leu 195 200 205 Ghy-Ghi-His -Asp-Leu Ser Glu 
His Asp Gly-Asp-Ghi-Gbi-Ser-Arg-Arg 210 215 220 Val Ala Gin Val He He Pro Ser Thr Tyr ValPro 



Gly Thr ThrAsn225 230235 240His Asp He Ala LeuLeu Arg Leu His Gin Pro Val Val Leu Thr Asp 
245 250255 HisValVal Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 270 Leu Ala 
Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 Asp Arg Gly Ala Thr Ala Leu 
Glu Leu Met Val Leu Asn Val Pro Arg 290 295 300Leu Met Thr Gin Asp Cys Glu Ala Ser Tyr Pro 
Gly Lys He Thr Glu 305 310 315 320Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser Lys Asp Ser Cys 
Lys 325 330 335 Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp Tyr 340 345350 
LeuThr Gly He Val Ser Trp Gly Gin Gly Cys Ala Thr Val Gly His 355 360 365Phe Gly Val Tyr Thr 
Arg Val Ser Gin Tyr He Glu Trp Leu Gin Lys 370 375 380 Leu Met Arg Ser Glu Pro Arg Pro Gly Val 
LeuLeu Arg Ala Pro Phe 385 390 395400 Pro <210> 1 K21 1> !206<212>DNA<213> artificial 
sequence<220> <223> Amino acid sequence of recombinantmutant of blood coagulation factor VII in 
which the 5 amino acid residues from the 235th Valine to 239th threonine are replaced with Asp-Arg- 
Lys-Thr-Leu and the 12 amino acid residues from the 31 1th leucine to 322th asparagine are replaced 
with Glu-Ala-Ser-Tyr-Pro-Gly-Lys and and cDNA sequence coding.[ thereof] <400> 1 1GCC AAC 
GCG TTC CTG GAG GAG CTGCGG CCG GGC TCC CTG GAGAGG GAG 48Ala Asn Ala Phe 
Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 1 5 1 0 15 TGC-A A G-G AG-GAGCAG TGC TCC 
TTC GAG GAGGCC-CGG-GAGATC-TTC-AAG 96Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu- 
Ala-Arg-Glu-Ile Phe Lys 20 25 30 GAC-GCG GAG AGG ACG AAG CTG TTC TGG ATTTCT TAC 
AGT GAT GGG GAC 144Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 35 40 
45 CAG TGT GCC TCA AGT CCA TGC CAG AAT GGG GGC TCC TGC AAG GAC CAG 192Gln 
CysAla Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 55 60 CTC CAG TCC TAT ATC 
TGC TTC TGC CTC CCT GCC TTC GAG GGC CGG AAC 240Leu Gin Ser Tyr lie Cys Phe Cys Leu 
Pro Ala Phe Glu Gly Arg Asn 65 70 75 80 TGTGAG ACG CAC AAG GAT GAC CAG CTG ATC 
TGT GTG AAC GAG AAC GGC 288Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn 
Gly 85 90 95 GGC TGT GAG CAG TAC TGC AGT GAC CAC ACG GGC ACC AAGCGC TCC 
TGT 336Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 1 00 1 05 1 1 0 CGG TGC 
CAC GAG GGG TAC TCT CTG CTGGCA GAC GGG GTG TCC TGC ACA 384Arg Cys His Glu 
Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 1 20 1 25 CCCACA GTT GAA TAT CCA TGT 
GGA AAA ATA CCTATT CTA GAA AAAAGA 432Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He 
Leu Glu Lys Arg 130 135 140 AAT GCC AGC AAACCCCAA GGC CGA ATT GTG GGG GGC 
AAG GTG TGC CCC 480Asn Ala Ser LysPro Gin Gly Arg He Val Gly Gly Lys Val Cys Pro 145 150 
155 1 60 AAA GGG GA G TGT CCA TGG CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 
528Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 165 170175 TTGTGT GGG 
GGG ACC CTG ATC AAC ACC ATC TGG GTG GTC TCC GCG GCC 576Leu Cys Gly Gly Thr 
Leu He Asn Thr He Trp Val Val Ser Ala Ala 1 80 1 85 1 90 CAC TGT TTC GAC AAA ATCAAGAAC 
TGG AGG AAC CTG ATC GCG GTG CTG 624His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu 
ne Ala Val Leu 195 200 205 GGC-GAG-CAOGAGCTC AGC-GAGCAC-GAC-GGG GAT GAG 
CAG AGC CGG CGG 672Gly Glu His Asp Leu Ser GIu-His-Asp-Gly-Asp-Ghi-Gln-Ser-Arg-Arg 2 1 0 
215 220 GTGGCG CAG GTC ATC ATC CCC AGC ACG TAC GACAGG AAG ACT CTG AAC 
720Val Ala Gin Val He He Pro Ser Thr Tyr Asp Arg Lys Thr Leu Asn 225 230 235 240CAC GAC 
ATC GCG CTG CTC CGC CTG CAC CAG CCC GTG GTC CTC ACT GAC 768His Asp He Ala Leu 
Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 250 255 CATGTG GTG CCC CTC TGC CTG 
CCC GAA CGG ACG TTC TCT GAG AGG ACG 8 1 6His Val Val Pro Leu Cys Leu Pro Glu Arg Thr 
Phe Ser Glu Arg Thr 260 265 270 CTG GCC TTC GTG CGC TTC TCA TTG GTC AGC GGC TGG 
GGC CAG CTGCTG 864Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 
285 GACCGT GGC GCC ACG GCC CTG GAG CTC ATG GTG CTC AAC GTGCCC CGG 912Asp 
Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 290 295 300 CTG ATG ACC 
CAGGACTGC GAA GCC TCC TAC CCT GGA AAG ATC ACG GAG 960Leu Met Thr Gin Asp 
Cys Glu Ala Ser Tyr Pro Gly Lys He Thr Glu 305 3 10 3 15 320 TAC ATG TTC TGT GCC GGC TAC 
TCG GAT GGC AGC AAG GAC TCC TGC AAG 1008Tyr Met Phe Cys Ala Gry Tyr Ser Asp Gly 
Ser Lys Asp Ser Cys Lys 325 330 335GGG GAC AGT GGA GGC CCA CAT GCC ACC CAC TAC 
CGG GGC ACGTGGTAC 1056Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp Tyr 
340 345 3 50 CTG ACG GGC ATC GTC AGCTGGGGC CAG GGC TGCGCA ACC GTG GGC CAC 
1 1 04Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys Ala Thr Val Gly His 355 360 365 TTTGGG GTG 
TAC ACC AGG GTC TCC CAG TAC ATC GAG TGG CTG CAA AAG 1 1 52Phe Gly Val Tyr Thr 
Arg Val Ser Gin Tyr He Glu Trp Leu Gin Lys 370 375 380 CTCATG CGC TCA GAG CCA CGC 
CCA GGA GTC CTC CTG CGA GCC CCA TTT 1200Leu Met Arg Ser-Ghi-Pro-Arg-Pro Gly Val 
Leu Leu Arg-Ala-Pro-Phe 385 390 395 400 CCC-TAG 1 206Pro <210> 12 <21 1> 401<212> 
PRT<213> artificial sequence<220> <223> Amino acid sequence of recombinant mutant of blood 
coagulation factor VII in which the 5 amino acid residues from the 235th Valine to239th threonine are 
replaced with Asp-Arg-Lys-Thr-Leu and the 12 amino acid residues from the 31 1th leucine to 322th 



asparagine are replaced with Glu-Ala-Ser-Tyr-Pro-Gly-Lys.<400> 12Ala Asn Ala Phe Leu Glu GIu 
Leu Arg Pro Gly Ser Leu Glu Arg Glu 1 5 1 0 1 5 Cys Lys GIu Glu Gin Cys Ser Phe Glu Glu Ala Arg 
GIu He Phe Lys 20 25 30 Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp35 40 
45Gln Cys Ala Ser Ser Pro Cys GlnAsn Gly Gly Ser Cys Lys Asp Gin 50 55 60Leu Gin Ser Tyr He 
Cys Phe Cys Leu Pro Ala Phe Glu GlyArg Asn 65 70 75 80 Cys Glu Thr His Lys Asp Asp Gin Leu He 
Cys Val Asn GIu Asn Gly 85 9095 Gly CysGlu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 
1 00 1 05 1 1 0 Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 1 20 1 25 Pro Thr 
Val GluTyr Pro Cys Gly Lys He Pro He Leu GIu Lys Arg 1 30 1 35 140Asn Ala Ser Lys Pro Gin Gly 
Arg He Val GlyGlyLys Val Cys Pro 145 150 155 160 Lys Gly GluCys Pro Trp Gin Val Leu Leu Leu 
Val Asn Gly Ala Gin 1 65 1 70 1 75 Leu Cys Gly Gly Thr Leu lie Asn Thr He Trp Val Val Ser Ala Ala 
1 80 1 85 1 90 HisCys Phe Asp Lys He-Lys-Asn-Trp-Arg Asn Leu He Ala Val-Leu 1 95 200 205 Gly-Glu- 
His-Asp-Leu Ser Glu His Asp Gly-Asp-Ghi-Gh-Ser-Arg-Arg 210 215 220 Val Ala Gin Val He He Pro 
Ser Thr Tyr AspArg Lys Thr LeuAsn225 230235 240His Asp He Ala LeuLeu Arg Leu His Gin Pro Val 
Val Leu Thr Asp 245 250255 HisVal Val Pro Leu Cys Leu Pro GIu Arg Thr Phe Ser Glu Arg Thr 260 
265 270 Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 Asp Arg 
Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 290 295 300Leu Met Thr Gin Asp Cys 
GIu Ala Ser Tyr Pro Gly Lys He Thr Glu 305 3 1 0 3 1 5 320Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly 
Ser Lys Asp Ser Cys Lys 325 330 335 Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp 
Tyr 340 345350 LeuThr Gly He Val Ser Trp Gly Gin Gly Cys Ala Thr Val Gly His 355 360 365Phe 
Gly Val Tyr Thr Arg Val Ser Gin Tyr He Glu Trp Leu Gin Lys 370 375 380 Leu Met Arg Ser Glu Pro 
Arg Pro Gly Val Leu Leu Arg Ala Pro Phe 385 390 395400 Pro 



Field 



[The technical field to which invention belongs] The invention in this application relates to the 
alteration field of the blood coagulation factor VII (FVII may be called hereafter) which reinforced 
enzyme activity, and/or activation blood coagulation factor VII (FVTIa may be called hereafter). In 
detail, the invention in this application relates to a medicine effective in the treatment of the hemophilia 
inhibitor patient who consists of a drug constituent which contains the FVII/FVIIa alteration field with 
which activity was reinforced, and the concerned alteration field as an active principle, and the 
concerned drug constituent by replacing and suffering a loss in an amino acid sequence peculiar to 
FVH. 



Effect 



[Effect of the Invention] Thus, the alteration field of FVII obtained by the invention in this application 
and/or FVIIa has clearly high enzyme activity compared with FVII of a wild type. Therefore, the 
alteration field of the invention in this application may serve as the very effective medicine as a 
replacement therapy to a hemophilia inhibitor patient. 
[Layout Table] 

SEQUENCE-LISTING<1 10> The-Chemo-Sero-Therapeutic Research-Institute<120> Recombinant- 
mutants of-blood-coagulation factor Vn<160> 12<2I0> 1<21 1> 1221<212>DNA<213> blood 
coagulation factor Vn<400> 1GCC AAC GCG TTC CTG GAG GAG CTG CGG CCG GGC-TCC- 
CTG GAG AGG GAG 48Ala Asn Ala Phe Leu Glu GIu Leu Arg Pro Gly Ser Leu Glu Arg Glu 1 5 
101 5 TGC AAG GAGGAG CAG TGC TCC TTC GAG GAG GCC CGG GAG ATC TTC AAG 
96Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 20 25 30 GAC GCG GAG 
AGG ACG AAG CTG TTC TGG ATTTCT TAC AGT GAT GGG GAC I44AspAla Glu Arg Thr Lys 
Leu Phe Trp lie Ser Tyr Ser Asp Gly Asp 35 40 45 CAG TGT GCC TCA AGT CCA TGC CAG AAT 
GGG GGC TCC TGC AAG GAC CAG 1 92Gln Cys Ala Ser SerPro Cys Gin Asn Gly GlySer Cys Lys 
Asp Gin 50 55 60 CTC CAG TCC TAT ATC TGC TTC TGC CTC CCT GCC TTC GAG GGC CGG 
AAC 240Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80TGT GAG 
ACG CAC AAG GAT GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC288Cys Glu Thr His 
Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 90 95 GGC TGT GAG CAG TAC TGC AGT 
GAC CAC ACGGGC ACC AAG CGC TCC TGT 336Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly 
Thr Lys Arg Ser Cys 100 105 110 CGG TGC CAC GAG GGG TAC TCT CTG CTG GCA GAC GGG 
GTG TCC TGC ACA 384Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 11 5 
120 125 CCCACA GTT GAA TAT CCA TGT GGA AAAATA CCT ATT CTAGAA AAA AGA 



432Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 1 30 1 35 140 AATGCC AGC 
AAA CCC CAA GGC CG A ATT GTG GGG GGC AAG GTG TGC CCC 480Asn Ala Ser Lys Pro 
Gin Gly Arg He Val Gry Gly Lys Val Cys Pro 145 150 155160 AAA GGG GAG TGT CCA TGG 
CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 528Lys Gly Glu Cys Pro Tip Gin Val Leu 
Leu Leu Val Asn Gly Ala Gin 165 170 1 75 TTG-TGT-GGG-GGG-ACC CTG-ATC-AAC-ACC-ATC 
TGG GTG GTC TCC GCG GCC 576Leu Cys Gly Gly Thr Leu De-Asn-Thr-Ile-Trp-Val-Val-Ser-Ala- 
Ala 180 185 190 CAGTGT-TTC-GAC-AAA ATC-A AG-AAC-TGG-AGGAAC CTG ATC GCG 
GTG CTG 624His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 1 95 200 205 
GGCGAG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGGCGG 672Gry 
Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 210 215 220 GTG GCG CAG 
GTCATCATC CCC AGC ACG TAC GTC CCG GGC ACC ACC AAC 720Val Ala Gin Val He He 
Pro Ser Thr Tyr Val Pro Gry Thr Thr Asn 225 230 235 240 CAC GAC ATC GCG CTG CTC CGC 
CTG CAC CAG CCC GTG GTC CTC ACT GAC 768His Asp He Ala Leu Leu Arg Leu His Gin Pro 
Val Val Leu Thr Asp 245 250 255 CATGTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC 
TCT GAG AGG ACG8 1 6His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 
270 CTG GCC TTC GTG CGC TTCTCATTG GTC AGC GGC TGG GGC CAG CTG CTG 864Leu 
Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 GACCGT GGC GCC 
ACG GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC CGG 91 2Asp Arg Gly Ala Thr Ala Leu 
Ghi Leu Met Val Leu Asn Val Pro Arg 290 295 300 CTGATG ACC CAG GAC TGC CTG CAG CAG 
TCA CGG AAG GTG GGA GAC TCC 960Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val 
Gry Asp Ser 305 310 315 320 CCA AAT ATC ACG GAG TAC ATG TTC TGT GCC GGC TAC 
TCG GAT GGC AGC 1008Pro Asn lie Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 325 
330 335 A AG-GAGTCC-TGC-AAG GGG-G AC- AGT-GGA -GGC CCA CAT GCC ACC CAC TAC 
1056Lys Asp Ser Cys Lys Gly Asp-Ser-Gry-Gly-Pro-His-Ala-Thr-His-Tyr 340 345 350 CGG-GGC- 
ACG-TGG-TAC CTG-ACG-GGC-ATC-GTCAGC TGG GGC CAG GGC TGC 1 1 04Arg Gly Thr Trp 
Tyr Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys 355 360 365 GCAACC GTG GGC CAC TTT GGG 
GTG TAC ACC AGG GTC TCC CAG TACATC 1 1 52Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg 
Val Ser Gin Tyr He 370 375 380 GAG TGG CTG CAAAAGCTC ATG CGC TCA GAG CCA CGC 
CCA GGA GTC CTC 1200Gru Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 385 
390 395 400 CTG CGA GCC CCA TTT CCC TAG 1221Leu Arg Ala Pro Phe Pro 405 <210> 2 <21 1> 
406<2 1 2> PRT<2 1 3> blood coagulation factorVII<400> 2Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro 
Gly Ser Leu Glu ArgGlu 1 5 1 0 1 5 Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glulle Phe Lys 
20 25 30 Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 35 4045 Gin Cys Ala Ser 
Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 5560 Leu Gin Ser Tyr He Cys Phe Cys Leu Pro 
Ala Phe Glu Gly Arg Asn 65 70 75 80Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn 
Gly 85 90 95Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 1 00 105 1 1 0 Arg 
Cys HisGlu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 1 20 1 25 Pro Thr Val Glu Tyr Pro 
Cys Gly Lys He Pro He Leu Glu Lys Arg 130 1 35 140Asn AlaSerLys Pro Gin Gly Arg IleVal Gly Gly 
Lys Val Cys Pro 145 150 155 160Lys-Gry-Ghi-Cys-ProTrpGln Val Leu Leu-Leu-Val-Asn-Gry-Ala- 
Gln 1 65 1 70 1 75 Leu Cys Gly Gly Thr Leu He Asn Thr He Trp Val Val Ser AlaAla 1 80 1 85 1 90 HisCys 
PheAsp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 195 200205Gly Glu His Asp Leu Ser Glu 
His Asp Gry Asp Glu GlnSer Arg Arg 210 215 220Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro Gly 
Thr Thr Asn 225 230 235 240His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 
250255 HisValVal Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 270Leu Ala Phe 
Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 AspArg Gly Ala Thr Ala Leu Glu 
Leu Met Val Leu Asn Val Pro Arg 290 295 300Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys 
Val Gly Asp Ser 305 3 1 0 3 1 5320 Pro AsnlleThr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 
325 330 335Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 340 345 350Arg Gly 
Thr Trp Tyr Leu ThrGly IleVal Ser Trp Gly Gin Gly Cys 355 360 365AlaThr Val Gly His Phe Gly Val 
Tyr Thr Arg Val Ser Gin Tyr He 370 375 380Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro 
Gly Val Leu 385 390 395400 Leu Arg Ala Pro Phe Pro 405 <210> 3<2 1 1> 1221<212> DNA <213> 
artificial sequence<220><223> Amino-acid -sequence -of-recombinant-mutant-of-blood-coagulation 
factor Vll-in-which-both-of the 159th Cysteine and the 164th Cysteine are replaced-with-Alanine, and 
cDNA sequence coding thereof.<400> 3 GCC AAC GCG TTC CTG GAG GAG CTG CGG CCG GGC 
TCC CTG GAG AGG GAG 48Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 1 
5 10 15 TGC AAG GAG GAG CAG TGCTCC TTC GAG GAG GCC CGG GAG ATC TTC AAG 
96Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 20 25 30 GAC GCGGAG AGG 
ACG AAG CTG TTCTGG ATT TCT TAC AGT GAT GGG GAC 144 Asp Ala Glu Arg Thr Lys Leu 
Phe Trp He Ser TyrSer Asp Gly Asp 35 40 45 CAG TGT GCC TCA AGT CCA TGC CAG AAT GGG 
GGC TCC TGC AAG GA C CAG 1 92Gln Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp 



Gin 50 55 60 CTC CAG TCC TAT ATC TGC TTC TGC CTC CCTGCC TTC GAG GGC CGG AAC 
240Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80 TGTGAG ACG 
CAC AAG GAT GAC CAG CTG ATCTGT GTG AAC GAG AAC GGC 288Cys Glu Thr His Lys 
Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 90 95 GGC TGT GAG CAG TAC TGC AGT GAC 
CAC ACG GGC ACC AAG CGC TCC TGT 336Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr 
Lys Arg Ser Cys 1 00 1 05 1 1 0 CGG TGC CAC GAG GGG TAC TCT CTG CTGGCA GAC GGG 
GTG TCC TGC ACA 384Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 
120 125 CCCACA GTT GAA TAT CCA TGT GGA AAA ATA CCT ATT CTA GAAAAA AGA 
432Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 1 30 1 35 140 AATGCC AGC 
AAA CCC C AA GGC CGA ATT GTG GGG GGC AAG GTG GCC CCC 480Asn Ala Ser Lys Pro 
Gin Gly Arg He Val Gry Gry Lys Val Ala Pro 1 45 1 50 1 55 1 60 AAA GGG GAG GCC CCA TGG 
CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 528Lys Gly Glu Ala Pro Trp Gn Val Leu Leu 
Leu Val Asn Gly Ala Gin 1 65 1 70 1 75 TTG-TGT-GGG-GGG-ACC CTG-ATC-A AC-ACC-ATC TGG 
GTG GTC TCC GCG GCC 576Leu Cys Gly Gry Thr Leu De-Asn-Thr-De-Trp-Val-Val-Ser-AIa-AIa 
1 80 1 85 1 90 CAOTGT TTC GAC AAA ATC AAG AAC TGG AGGAAC CTG ATC GCG GTG 
CTG624His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 195 200 205 GGCGAG 
CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGGCGG 672Ghy Glu His Asp 
Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 2 1 0 2 1 5 220 GTG GCG CAG GTCATCATC CCC 
AGC ACG TAC GTC CCG GGC ACC ACC AAC 720Val Ala Gin Val He lie Pro Ser Thr Tyr Val Pro 
Gly Thr Thr Asn 225 230 235 240 CAC GAC ATC GCG CTG CTC CGC CTG CAC CAG CCC GTG 
GTC CTC ACT GAC 768His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 250 
255 CATGTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC TCT GAG AGG ACG816His 
Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 270 CTG GCC TTC GTG 
CGC TTCTCATTG GTC AGC GGC TGG GGC CAG CTG CTG 864Leu Ala Phe Val Arg Phe Ser 
Leu Val Ser Gry Trp Gly On Leu Leu 275 280 285 GACCGT GGC GCC ACG GCC CTG GAG CTC 
ATG GTG CTC AAC GTG CCC CGG 912Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn 
Val Pro Arg 290 295 300 CTGATG ACC CAG GAC TGC CTG CAG CAG TCA CGG AAG GTG 
GGA GAC TCC 960Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 305 3 10 
3 1 5 320 CCA AAT ATC ACG GAG TAC ATG TTC TGT GCC GGC TAC TCG GAT GGC AGC 
1008Pro Asn He Thr Glu Tyr Met Phe Cys Ala Gry Tyr Ser Asp Gly Ser 325 330 335 AAGGAC TCC 
TGC AAG GGG GAC AGT GGA GGC CCA CAT GCC ACC CACTAC 1 056Lys Asp Ser Cys Lys 
Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 340 345 350 CGG GGC ACG TGG TAC CTG ACG 
GGC ATC GTC AGC TGG GGC CAG GGC TGC 1 1 04 Arg Gly Thr Trp Tyr Leu Thr Gry He Val Ser 
Tip Gly Gln-Gry-Cys 355 360 365 GCA-ACC-GTG-GGC-CAC TTT-GGG-GTG-TAC-ACC AGG 
GTC TCC CAG TAC ATC 1 152Ala Thr Val Gly His Phe Gly-Val-Tyr-Thr-Arg-Val-Ser-GIn-Tyr-Ile 
370 375 380 GAGTGG CTG CAA AAG CTC ATG CGC TCA GAG CCA CGC CCA GGA GTC 
CTC 1 200Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 385 390 395 400 CTG 
CGA GCC CCA TTT CCC TAG 1 22 1 Leu Arg AlaPro Phe Pro 405 <2 1 0> 4 <2 1 1 > 406<2 1 2> 
PRT<213> artificail sequence<220> <223> Amino acid sequence of recombinant mutantof blood 
coagulation factor VII in which both of the 159th Cysteine and the 1 64thCysteine arereplaced with 
AIanine.<400> 4 Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly SerLeu Glu Arg Glu 1 5 10 15 Cys 
Lys Glu Glu Gin Cys SerPhe Glu Glu Ala Arg Glu He Phe Lys 20 25 30 Asp Ala Glu Arg Thr Lys Leu 
Phe Trp He Ser Tyr Ser Asp Gly Asp 35 40 45Gln Cys Ala Ser Ser Pro CysGln Asn Gly Gly Ser Cys 
Lys Asp Gin 50 55 60Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu GlyArg Asn 65 70 75 80 
Cys GluThr HisLys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 9095 Gly Cys Glu Gin Tyr Cys 
Ser Asp His Thr Gly Thr Lys Arg Ser Cys 1 00 1 05 1 1 0 Arg Cys His GluGIy TyrSer Leu Leu Ala Asp 
Gly Val Ser Cys Thr 11 5 1 20 1 25 Pro Thr Val GluTyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 
130 135 1 40Asn Ala Ser Lys Pro Gin Gly Arg lie Val GlyGly Lys Val Ala Pro 145 150155 160 Lys 
Gly Glu Ala Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 165 170 175 Leu-Cys-Gry-Gry-Thr 
Leu He Asn Thr Ile-Trp-Val-Val-Ser-AJa-Ala 180 185 190 His-Cys-Phe-Asp-Lys He Lys Asn Trp Arg- 
Asn-Leu-He-Ala-Val-Leu 1 95200 205Gly Glu HisAsp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg 
Arg 2 1 0 2 1 5220 ValAla Gin Val He lie Pro Ser Thr TyrVal Pro Gly Thr Thr Asn 225 230 235 240 His 
Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 250255 HisVal Val Pro Leu Cys 
Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260265 270Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly 
Trp Gly Gin Leu Leu 275 280 285 AspArg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro 
Arg 290 295 300 Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 3053 10 31 5320 
ProAsn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 325 330335 LysAsp Ser Cys Lys 
GlyAsp Ser Gly Gly Pro HisAIa Thr His Tyr 340 345 350 Arg Gry Thr Trp Tyr Leu Thr Gly He Val 
Ser Trp Gly Gin Gly Cys 355 360365 Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr 
He 370375 380GIu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 385 390 395 



400Leu Arg Ala Pro PhePro 405 <210> 5 <21 1> 1221<212> DNA <213> artificialsequence <220> 
<223> Amino acid sequence of-recombinant-mutant of-blood-coagulation factor- VH-in-which the 
1 64th Cysteine is repIaced-with-Alanine and the 299 Valine is repIaced-with-Cysteine, and cDNA 
sequence coding thereof <400> 5GCC AAC GCG TTC CTG-GAG-GAG-CTG CGG CCG GGC TCC 
CTG GAG AGG GAG 48 Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 1 5 1 0 
1 5TGC AAG GAG GAG CAG TGC TCC TTC GAG GAG GCC CGG GAG ATC TTC AAG 96Cys 
Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 20 25 30 GAC GCG GAG AGG ACG 
AAG CTG TTC TGG ATT TCT TAC AGT GAT GGG GAC 144Asp Ala Qu Arg Thr Lys Leu Phe 
Trp He Ser Tyr Ser Asp Gly Asp 35 40 45 CAG TGT GCC TCA AGT CCA TGC CAG AAT GGG 
GGC TCC TGC AAG GAC CAG 192Gln Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp 
Gin 50 55 60 CTC CAG TCC TAT ATC TGC TTC TGC CTC CCT GCC TTC GAG GGC CGG AAC 
240Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80 TGTGAG ACG 
CAC AAG GAT GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC 288Cys Glu Thr His Lys 
Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 90 95 GGC TGT GAG CAG TAC TGC AGT GAC 
CAC ACG GGC ACC AAG CGC TCC TGT 336Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr 
Lys Arg Ser Cys 100 105 1 10 CGG TGC CAC GAG GGG TAC TCT CTG CTG GCA GAC GGG 
GTG TCC TGC ACA 384Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 
1 20 1 25 CCCAC A GTT GAA TAT CCA TGT GGA AAA ATA CCT ATT CTA GAA AAA AG A 
432Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 1 30 1 35 1 40 AAT GCC AGC 
AAACCCCAA GGC CGA ATT GTG GGG GGC AAG GTG TGC CCC 480Asn Ala Ser Lys Pro Gin 
Ghy Arg He Val Gly Gly Lys Val Cys Pro 145 150 155 160 AAA GGG GAG GCC CCA TGG CAG 
GTC CTG TTG TTG GTG AAT GGA GCT CAG 528Lys Gly Glu Ala Pro Trp Gin Val Leu Leu Leu 
Val Asn Gly Ala Gin 165 170 175 TTG-TGT-GGG-GGG-ACC CTG-ATC-AAC-ACC-ATC TGG 
GTG GTC TCC GCG GCC 576Leu Cys Gly Gly Thr Leu Ile-Asn-Thr-De-Trp-VaWal-Ser-A3a-Ala 
1 80 1 85 1 90 CAC-TGT-TTC-G AC-A A A ATC-AAG AAC TGG AGGAAC CTG ATC GCG GTG 
CTG 624His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 195 200 205 GGCGAG 
CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGGCGG 672Gly Ghi His Asp 
Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 2 1 0 2 1 5 220 GTG GCG CAG GTCATCATC CCC 
AGC ACG TAC GTC CCG GGC ACC ACC AAC 720Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro 
Gly Thr Thr Asn 225 230 235 240 CAC GAC ATC GCG CTG CTC CGC CTG CAC CAG CCC GTG 
GTC CTC ACT GAC 768His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 250 
255 CATGTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC TCT GAG AGG ACG816His 
Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 270 CTG GCC TTC GTG 
CGC TTCTCATTG GTC AGC GGC TGG GGC CAG CTG CTG 864Leu Ala Phe Val Arg Phe Ser 
Leu Val Ser Gry Trp Gly Gin Leu Leu 275 280 285 GACCGT GGC GCC ACG GCC CTG GAG CTC 
ATG TGC CTC AAC GTG CCC CGG 91 2Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Cys Leu Asn 
Val Pro Arg 290 295 300 CTGATG ACC CAG GAC TGC CTG CAG CAG TCA CGG AAG GTG 
GGA GAC TCC 960Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 305 3 1 0 
315 320 CCA AAT ATC ACG GAG TAC ATG TTC TGT GCC GGC TAC TCG GAT GGC AGC 
1 008Pro Asn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 325 330 33 5 AAG-GAC- 
TCC-TGC-AAG GGG-G AC-AGT-GGA -GGC CCA CAT GCC ACC CAC TAC 1056Lys Asp Ser 
Cys Lys Gly Asp-Ser-Gly-Gry-Pro-His-Ala-Thr-His-Tyr 340 345 350 CGG-GGC-ACG-TGG-TAC 
CTG-ACGGGC ATC GTC AGC TGG GGC CAG GGC TGC 1 104Arg Gly Thr Trp Tyr Leu Thr Gry 
He Val Ser Trp Gly Gin Gly Cys 355 360 365 GCAACC GTG GGC CAC TTT GGG GTG TAC ACC 
AGG GTC TCC CAG TACATC 1 1 52Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr 
He 370 375 380 GAG TGG CTG CAAAAGCTC ATG CGC TCA GAG CCA CGC CCA GGA GTC 
CTC 1200Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 385 390 395 400 CTG 
CGA GCC CCA TTT CCC TAG 1 22 1 Leu Arg Ala Pro Phe Pro 405 <2 1 0 6 <2 1 1 > 406<2 1 2> 
PRT<213> artificial sequence<220> <223> Amino acid sequence of recombinant mutantof blood 
coagulation factor VII in which the 1 64th Cysteine is replaced with Alanine and the 299Valine is 
replaced with Cysteine.<400> 6Ala Asn AlaPhe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 1 
5 10 15 Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 20 25 30 Asp Ala Glu Arg 
Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 35 40 45Gln Cys Ala Ser Ser Pro Cys Gin Asn Gly 
Gly Ser Cys Lys Asp Gin 50 55 60Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu GlyArg Asn 
65 70 75 80 Cys Glu Thr His LysAsp Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 9095 Gly Cys Glu 
GlnTyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 1 00 1 05 1 1 0 Arg Cys His Glu Gly Tyr Ser Leu 
Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 1 20 1 25 Pro Thr Va 1-Glu-Ty r-Pro-Cys-Gly Lys He Pro He Leu- 
Ghi-Lys-Arg 130 135 140 Asn-Ala-Ser-Lys-Pro Gin Gly Arg He Val-Gly-GJy-Lys-VaPCys-Pro 145 
1 50 1 55 160 Lys Gly Glu Ala Pro Trp Gin Val Leu Leu LeuVal Asn GlyAlaGln 1 65 1 70 1 75Leu Cys 
Gly Gly Thr Leulle Asn Thr lie Trp Val Val Ser Ala Ala 1 80 1 85 190His Cys Phe Asp Lys He Lys Asn 



Tip Arg Asn Leu He Ala Val Leu 1 95 200 205 Gly Glu His Asp Leu Ser GIu His Asp Gly Asp Glu Gin 
Ser Arg Arg 2 1 0 2 1 5 220 Val Ala Gin Val lie lie Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 225230 
235240 His Asp He Ala LeuLeu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 250255 HisVal Val 
Pro Leu CysLeu Pro Glu Arg Thr PheSer Glu Arg Thr 260 265 270 Leu Ala Phe Val Arg Phe Ser Leu 
Val Ser Gly Trp Gly Gin Leu Leu 275 280285 Asp Arg GlyAla Thr Ala Leu Glu Leu Met Cys Leu Asn 
Val Pro Arg 290 295300 LeuMet Thr Gin Asp CysLeu Gin GInSer Arg Lys Val Gly Asp Ser 305 3 1 0 
3 1 5 320Pro Asn lie Thr Glu TyrMet Phe Cys Ala Gly Tyr Ser Asp Gly Ser 325 330 335Lys Asp Ser 
Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 340 345 350Arg Gly Thr Trp Tyr Leu Thr Gly 
He Val Ser Trp Gly Gin Gly Cys 355 360 365 Ala Thr Val GlyHis Phe Gly Val Tyr Thr Arg Val Ser 
Gin Tyr He 370 375 380Glu Trp LeuGln Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 385 390 
395400 Leu ArgAla Pro Phe Pro 405 <2 1 0> 7<2 1 1 > 1 22 1<2 1 2> DNA<2 1 3> artificial 
sequence<220><223> Amino acid-sequence-of-recombinant mutant-of-blood-coagulation factor-VH- 
in-which the 5 amino acid residues from the 235th Valine to 239th threonine are replaced with Asp- 
Arg-Lys-Thr-Leu and and cDNA sequence coding thereof.<400> 7GCC AAC GCG TTC CTG GAG 
GAGCTG CGG CCG GGC TCC CTG GAG AGG GAG 48Ala Asn Ala PheLeu Glu Glu Leu Arg Pro 
Gry Ser Leu Glu Arg Glu 1 5 10 15 TGC AAG GAG GAG CAG TGC TCC TTC GAG GAG GCC 
CGG GAG ATC TTC AAG 96Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 20 
25 30 GAC GCG GAG AGG ACG AAG CTG TTCTGG ATT TCT TAC AGT GAT GGG GAC 
144Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser TyrSer Asp Gly Asp 35 40 45 CAG TGT GCC TCA 
AGT CCA TGC CAG AAT GGGGGC TCC TGC AAG GAC CAG 1 92Gln Cys Ala Ser Ser Pro Cys 
Gin Asn Gly Gry Ser Cys Lys Asp Gin 50 55 60 CTC CAG TCC TAT ATC TGC TTC TGC CTC 
CCT GCC TTC GAG GGC CGG AAC 240Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly 
Arg Asn 65 70 75 80 TGTGAG ACG CAC AAG GAT GAC CAG CTG ATCTGT GTG AAC GAG 
AAC GGC 288Cys Ghi Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 90 95 GGC 
TGT GAG CAG TAC TGC AGT GAC CAC ACG GGC ACCAAG CGCTCC TGT 336Gly Cys Glu 
Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 100 105 1 10 CGG TGC CAC GAG GGG TAC 
TCT CTG CTG GCA GAC GGG GTG TCC TGC ACA 384Arg Cys His Glu Gly Tyr Ser Leu Leu Ala 
Asp Gly Val Ser Cys Thr 1 1 5 120 125 CCCACA GTT GAA TAT CCA TGT GGA AAA ATACCT 
ATT CTA GAAAAA AGA 432Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 1 30 
1 35 140 AAT-GCC-AGC-A A A -CCC CAA-GGC-CGA -ATT -GTG GGG GGC AAG GTG TGC CCC 
480Asn Ala Ser Lys Pro Gin Gly-Arg-De-Val-Gry-Gly-Lys-Val-Cys-Pro 145 150 155 160AAAGGG 
GAG TGT CCA TGG CAG GTC CTG TTG TTG GTGAAT GGA GCT CAG 528Lys Gy Glu Cys 
Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 165 170 175 TTGTGT GGG GGG ACC CTG 
ATC AAC ACC ATC TGG GTG GTC TCC GCG GCC 576Leu Cys Gly Gly Thr Leu lie Asn Thr He 
Trp Val Val Ser Ala Ala 1 80 1 85 190CAC TGT TTC GAC AAA ATCAAGAAC TGG AGG AAC 
CTG ATC GCG GTG CTG 624His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 
195 200 205 GGCGAG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGG 
CGG 672Gly Glu His Asp Leu Ser Glu His Asp Gry Asp Glu Gin Ser Arg Arg 2 1 0 2 1 5 220 GTGGCG 
CAG GTC ATC ATC CCC AGC ACG TAC GAC AGG AAG ACT CTG AAC 720VaJ Ala Gin Val 
He He Pro Ser Thr Tyr Asp Arg Lys Thr Leu Asn 225 230 235 240 CAC GAC ATC GCG CTG CTC 
CGC CTG CACCAGCCC GTG GTC CTC ACT GAC 768His Asp He Ala Leu Leu Arg Leu His Gin 
Pro Val Val Leu Thr Asp 245 250 255 CATGTG GTG CCC CTC TGC CTG CCC GAA CGG ACG 
TTC TCTGAGAGG ACG81 6His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 
265 270 CTG GCC TTC GTG CGC TTCTCATTG GTC AGC GGC TGG GGC CAG CTG CTG 
864Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gry Trp Gry Gin Leu Leu 275 280 285 GACCGT GGC 
GCC ACG GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC CGG912Asp Arg Gry Ala Thr Ala 
Leu Glu Leu Met Val Leu Asn Val Pro Arg 290 295 300 CTGATG ACC CAG GAC TGC CTG CAG 
CAG TCACGGAAG GTG GGA GAC TCC 960Leu Met Thr Gn Asp Cys Leu Gin Gin Ser Arg Lys 
Val Gly Asp Ser 305 3 10 3 1 5 320 CCA AAT ATC ACG GAG TAC-ATG-TTC-TGT-GCC GGC TAC 
TCG GAT GGC AGC 1008Pro Asn He Thr Glu Tyr Met-Phe-Cys-Ala-Gry-Tyr-Ser-Asp-Gry-Ser 325 
330 335 AAG-G AGTCC-TGC-AAG GGG GAC AGT GGA GGC CCA CAT GCC ACC CACTAC 
1 056Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 340 345 350 CGGGGC ACG 
TGG TAC CTG ACG GGC ATC GTC AGC TGG GGC CAGGGC TGC 1 104 Arg Gry Thr Trp Tyr 
Leu Thr Gry He Val Ser Tip Gry Gin Gly Cys 355 360 365 GCAACC GTG GGC CAC TTT GGG 
GTG TAC ACC AGG GTC TCC CAG TAC ATC 1 1 52Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg 
Val Ser Gin Tyr He 370 375 380 GAGTGG CTG CAA AAG CTC ATG CGC TCA GAG CCA CGC 
CCA GGA GTC CTC 1 200Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 385 
390 395 400 CTG CGA GCC CCA TTT CCC TAG 1221Leu Arg AlaPro Phe Pro 405 <2I0> 8 <21 1> 
406<2 1 2> PRT<2 13> artificial sequence<220> <223> Aminoacid sequence of recombinant mutant of 
blood coagulation factor VII in which the 5 amino acid residues from the 235th Valine to 



239ththreonine are replaced with Asp-Arg-Lys-Thr-Leu.<400> 8Ala Asn Ala Phe Leu Glu Glu Leu 
Arg Pro Gly Ser Leu Glu Arg Glu 1 5 1 0 1 5 Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu 
He Phe Lys 20 2530 Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 35 40 45 Gin 
Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 55 60Leu Gin Ser Tyr He Cys Phe 
Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80Cys Glu Thr His Lys Asp AspGln Leu He Cys Val 
Asn Glu Asn Gly 85 90 95Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 100 
1 05 1 1 0 Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 1 5 1 20 1 25 Pro-Thr- 
Val-Ghi-Tyr Pro Cys Gly Lys Ile-Pro-Be-Leu-Gtu-Lys-Arg 1 30 1 35 1 40 Asn Ala Ser Lys Pro Gin Gly 
Arg He Val-Gly-Gly-Lys Val Cys Pro 145150 155 160 Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu 
Val Asn Gly Ala Gin 165 170175 LeuCysGly Gly Thr Leu He Asn Thr He Trp Val ValSer Ala Ala 180 
1 85 190His Cys Phe Asp Lys He LysAsn Trp Arg Asn Leu He Ala Val Leu 195 200 205Gly Glu His 
Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 2 1 0 2 1 5 220Val Ala Gin Val He He Pro Ser 
Thr Tyr Asp Arg Lys Thr Leu Asn 225 230 235 240His Asp He Ala LeuLeu Arg Leu His Gin Pro Val 
Val Leu Thr Asp 245 250255 HisVal Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 
265 270Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 275 280 285 Asp Arg Gly 
Ala Thr AlaLeu Glu Leu Met Val Leu Asn Val Pro Arg 290 295 300 Leu Met Thr Gin Asp Cys Leu 
Gin Gin Ser Arg Lys ValGly Asp Ser 3053 1 0 3 1 5320 ProAsn He Thr Glu TyrMet Phe Cys Ala Gly Tyr 
Ser Asp Gly Ser 325 330335 LysAsp Ser Cys Lys GlyAsp Ser Gly Gly Pro HisAIa Thr His Tyr 340 
345 350 Arg Gly ThrTrp Tyr Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys 355 360365Ala Thr Val 
Gly His Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He 370 375 380Glu Trp Leu Gin Lys Leu Met Arg 
SerGIuPro Arg ProGly Val Leu 385 390 395 400 LeuArg Ala Pro Phe Pro 405 <2 1 0> 9<2 1 1 > 
1206<212> DNA<213> artificial sequence<220x223> Amino acid-sequence-of-recombinant mutant- 
of-blood-coagulation factor-VD-in-which the 12 amino acid residues from the 31 1th leucine to 322th 
asparagine are replaced with Glu-Ala-Ser-Tyr-Pro-Gly-Lys and and cDNA sequence coding.[ thereof] 
<40O 9GCC AAC GCGTTC CTG GAG G A G CTG CGG CCG GGC TCCCTG GAG AGG GAG 
48AlaAsn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser LeuGlu Arg Glu 1 5 10 15 TGC AAG GAG 
GAG CAG TGC TCC TTC GAG GAG GCC CGG GAG ATC TTC AAG 96Cys Lys Glu Glu Gin Cys 
Ser Phe Glu Glu Ala ArgGlu He Phe Lys 20 25 30 GAC GCG GAG AGG ACG AAG CTG TTC TGG 
ATT TCT TAC AGT GATGGG GAC 144Asp Ala Glu Arg Thr Lys Leu Phe Trp lie Ser Tyr Ser Asp 
Gly Asp 35 40 45 CAG TGT GCC TCA AGT CCA TGC CAG AATGGG GGCTCC TGC AAG GAC 
CAG 192Gln Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 55 60 CTC CAG 
TCC TAT ATC TGC TTC TGC CTC CCTGCC TTC GAG GGC CGG AAC 240Leu Gin Ser Tyr He 
Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 75 80 TGTG AG ACG C AC AAG GAT GAC 
CAG CTG ATC TGT GTG AAC GAG AAC GGC 288Cys Glu Thr His Lys Asp Asp Gin Leu He Cys 
Val Asn Glu Asn Gly 85 90 95 GGC TGT GAG CAG TAC TGC AGT GAC CAC ACG GGC 
ACCAAG CGC TCC TGT 336Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 
1 00 1 05 1 1 0 CGG TGC CAC GAG GGG TAC TCT CTG CTGGCA GAC GGG GTG TCC TGC 
ACA 384Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 1 15 120 125 CCCACA 
GTT GAA TAT CCA TGT GGA AAA ATA CCT ATT CTA GAA AAA AGA 432Pro Thr Val Glu 
Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 130 135 140 AAT-GCC-AGC-AAA-CCC CAA- 
GGC-CGA -ATT-GTG GGG GGC AAG GTG TGC CCC 480Asn Ala Ser Lys Pro Gin Gly -Arg -He- 
Val-Gly-Gly-Lys-Val-Cys-Pro 145 150 155 160AAAGGG GAG TGT CCA TGG CAG GTC CTG 
TTG TTG GTGAAT GGA GCT CAG 528Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn 
Gly Ala Gin 165 170 175 TTGTGT GGG GGG ACC CTG ATC AAC ACC ATC TGG GTG GTC 
TCC GCG GCC 576Leu Cys Gly Gly Thr Leu He Asn Thr He Trp Val Val Ser Ala Ala 1 80 1 85 
190CAC TGT TTC GAC AAA ATCAAGAAC TGG AGG AAC CTG ATC GCG GTG CTG 624His 
Cys Phe Asp Lys lie Lys Asn Trp Arg Asn Leu He Ala Val Leu 195 200 205 GGCGAG CAC GAC 
CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGG CGG 672Gly Ghi His Asp Leu Ser 
Glu His Asp Gry Asp Glu Gin Ser Arg Arg 210 215 220 GTGGCG CAG GTC ATC ATC CCC AGC 
ACG TAC GTC CCG GGC ACC ACC AAC 720Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro Gly 
Thr Thr Asn 225 230 235 240 CAC GAC ATC GCG CTG CTC CGC CTG CACCAGCCC GTG GTC 
CTC ACT GAC 768His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 250 255 
CATGTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC TCTGAGAGG ACG8 1 6His Val 
Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 270 CTG GCC TTC GTG CGC 
TTCTCATTG GTC AGC GGC TGG GGC CAG CTG CTG 864Leu Ala Phe Val Arg Phe Ser Leu Val 
Ser Gly Trp Gry Gin Leu Leu 275 280 285 GACCGT GGC GCC ACG GCC CTG GAG CTC ATG 
GTG CTC AAC GTG CCC CGG9I2Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro 
Arg 290 295 300 CTGATG ACC CAG GAC TGC GAA GCC TCC TACCCTGGA AAG ATC ACG 
GAG 960Leu Met Thr Gin Asp Cys Glu Ala Ser Tyr Pro Gly Lys He Thr Glu 305 3 1 0 3 1 5 320 TAC 
ATG TTC TGT GCC GGC-TAC-TCG-GAT-GGC AGC AAG GAC TCC TGC AAG 1008Tyr Met 



Phe Cys Ala Gly Tyr-Ser-Asp~Gry-Ser-Lys-Asp-Ser-Cys-Lys 325 330335 GGG-GAC-AGT-GGA- 
GGC CCA CAT GCC ACC CAC TAC CGG GGC ACG TGGTAC 1 056Gly Asp Ser Gly Gly Pro His 
Ala Thr His Tyr Arg Gly Thr Trp Tyr 340 345 350 CTGACG GGC ATC GTC AGC TGG GGC CAG 
GGC TGC GCA ACC GTGGGC CAC 1 1 04Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys Ala Thr Val 
Gly His 355 360 365 TTTGGG GTG TAC ACC AGG GTC TCC CAG TAC ATC GAG TGG CTG 
CAA AAG 1 1 52Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He Glu Trp Leu Gin Lys 370 375 380 
CTCATG CGC TCA GAG CCA CGC CCA GGA GTC CTC CTG CGA GCC CCA TTT 1 200Leu 
Met Arg Ser Glu Pro Arg Pro Gly Val Leu Leu Arg Ala Pro Phe 385 390 395 400 CCC TAG 
I206Proes <210> 10 <211> 401<212> PRT<213> artificial sequence<220> <223> Amino acid 
sequence of recombinant mutant of blood coagulation factor VII in which the 12 aminoacid residues 
from the 31 1th leucine to 322th asparagine are replaced with GIu-Ala-Ser-Tyr-Pro-Gry-Lys.<400> 
1 OAIa Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 1 5 1 0 1 5 Cys LysGlu Glu Gin 
Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 20 25 30 Asp Ala Glu Arg Thr Lys Leu Phe Trp lie Ser 
Tyr Ser Asp Gly Asp 35 40 45Gln CysAla Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 50 
55 60Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu GlyArg Asn 65 70 75 80 Cys-Glu-Thr- 
His-Lys Asp Asp Gin Leu Ile-Cys-VakAsn-Ghi-Asn-Gly 85 90 95 Gly-Cys-Ghi-Gh-Tyr Cys Ser Asp 
His Thr-Gry-Thr-Lys-Arg-Ser-Cys 100 1 05 [II 0 ] Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly 
Val Ser Cys Thr 115 120 125 Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 130 
1 35 140 Asn AJa Ser Lys Pro Gin Gly Arg He Val Gly Gly Lys Val Cys Pro 145 1 50 1 55 1 60 Lys 
GlyGIuCys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala On 1 65 1 70 1 75 Leu Cys Gly Gly Thr Leu 
He Asn Thr He Trp Val Val Ser Ala Ala 1 80 1 85 1 90 His Cys Phe Asp LysIIe Lys Asn Trp Arg Asn 
Leu He Ala Val Leu 195200 205GIyGlu His Asp Leu Ser Glu His Asp GlyAsp Glu Gin Ser Arg Arg 
2 1 0 2 1 5 220 Val Ala Gin Val Be He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 225 230 235 240 His 
Asplle Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 250255 HisValVal Pro Leu 
CysLeu Pro GIuArg Thr Phe Ser Glu Arg Thr 260 265 270Leu Ala Phe Val Arg Phe Ser Leu Val Ser 
Gly Tip Gly Gin Leu Leu 275 280 285 AspArg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val 
Pro Arg 290 295 300Leu Met Thr Gin Asp Cys Glu Ala Ser Tyr Pro Gly Lys He Thr Glu 305 3 1 0 
3 1 5320 Tyr MetPheCys Ala Gly TyrSer Asp Gly Ser Lys Asp Ser Cys Lys 325 330 335Gly Asp 
SerGlyGly Pro His Ala Thr His Tyr Arg Gly Thr Trp Tyr 340 345 350Leu Thr Gly He Val Ser Tip Gly 
GlnGIy CysAla Thr Val Gly His 355 360 36 5 Phe-Gly-Val-Tyr-Thr Arg Val Ser Gin Tyr-TJe-Glu-Trp- 
Leu-Gh-Lys 370 375 380 Leu-Met-Arg-Ser-Glu Pro Arg Pro Gly Val-Leu-Leu-Arg-Ala-Pro-Phe 385 
390 395 400 Pro <210> 1 1<21 1> 1206<2I2> DNA<213> artificial sequence<220> <223> Amino 
acid sequence of recombinant mutant of blood coagulation factor VII in which the 5 amino acid 
residues from the 235th Valine to 239th threonine are replaced with Asp-Arg-Lys-Thr-Leuand the 12 
amino acid residues from the 31 1th leucine to 322th asparagine are replaced with Glu-Ala-Ser-Tyr-Pro- 
Gly-Lys and and cDNA sequence coding.f thereof] <400> 1 1GCC AAC GCGTTC CTG GAG GAG 
CTG CGG CCG GGC TCC CTG GAG AGG GAG 48Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly 
Ser Leu Glu Arg Ghi I 5 10 15 TGCAAG GAG GAG CAG TGC TCC TTC GAG GAG GCC CGG 
GAG ATC TTC AAG 96Cys Lys Glu Glu Gin Cys Ser Phe Glu Ghi Ala Arg Glulle Phe Lys 20 25 30 
GAC GCG GAG AGG ACG AAGCTG TTC TGG ATT TCT TAC AGT GATGGG GAC 144Asp Ala 
Glu Arg Thr Lys Leu Phe Trp ne Ser Tyr Ser Asp Gly Asp 35 40 45 CAG TGT GCC TCA AGT CCA 
TGC CAG AAT GGG GGCTCC TGC AAG GAC CAG 192Gln Cys Ala Ser Ser Pro Cys Gin Asn Gly 
Gly Ser Cys Lys Asp Gin 50 55 60 CTC CAG TCC TAT ATC TGC TTC TGC CTC CCTGCC TTC 
GAG GGC CGG AAC 240Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 65 70 
75 80 TGTGAG ACG CAC AAG GAT GAC CAG CTG ATCTGT GTG AAC GAG AAC GGC 
288Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 85 90 95 GGC TGT GAG 
CAG TAC TGC AGT GAC CAC ACG GGC ACC AAG CGC TCC TGT 336GIy Cys Glu Gin Tyr 
Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 1 00 I 05 1 1 0 CGG-TGC-CAC-GAGGGG TAGTCT- 
CTG-CTG-GCA GAC GGG GTG TCC TGC ACA 384Arg Cys His Glu Gly Tyr Ser-Leu-Leu-Ala- 
Asp-GIy-Val-Ser-Cys-Thr 115 120 125 CCC ACA GTT GAA TAT CCA TGT GGA AAA ATACCT 
ATT CTA GAA AAA AGA 432Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 1 3 0 
1 35 1 40 AATGCC AGC AAA CCC CAA GGC CGA ATT GTG GGG GGC AAG GTG TGC 
CCC480Asn Ala Ser Lys Pro Gin Gly Arg He Val Gly Gly Lys Val Cys Pro 145 1 50 1 55 1 60 AAA 
GGG GAG TGT CCA TGG CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 528Lys Gry Ghi 
Cys Pro Tip Gin Val Leu Leu Leu Val Asn Gry Ala Gin 165 170 175TTG TGT GGG GGG ACC CTG 
ATC AAC ACC ATC TGG GTG GTC TCC GCGGCC 576Leu Cys Gly Gly Thr Leu He Asn Thr He 
Trp Val Val Ser Ala Ala 1 80 1 85 1 90 CAC TGT TTC GAC AAA ATCAAGAAC TGG AGG AAC 
CTG ATC GCG GTG CTG 624His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 
195 200 205 GGCGAG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGG 
CGG 672Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 2 1 0 2 1 5 220 GTGGCG 



CAG GTC ATC ATC CCC AGC ACG TAC GACAGG AAG ACT CTG AAC 720Val Ala Gin Val He 
He Pro Ser Thr Tyr Asp Arg Lys Thr Leu Asn 225 230 235 240 CAC GAC ATC GCG CTG CTC CGC 
CTG CAC CAG CCC GTG GTC CTC ACT GAC 768His Asp He Ala Leu Leu Arg Leu His Gin Pro 
Val Val Leu Thr Asp 245 250 255 CATGTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC 
TCT GAG AGG ACG816His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 
270 CTG GCC TTC GTG CGC TTCTCATTG GTC AGC GGC TGG GGC CAG CTG CTG 864Leu 
Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gry Gin Leu Leu 275 280 285 GACCGT GGC GCC 
ACG GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC CGG 912Asp Arg Gl y-Ala-Thr-Ala- 
Leu-Glu Leu Met Val Leu Asn-Val-Pro-Arg 290 295 300 CTG-ATG-ACC-CAG-GAC TGC GAA 
GCC TCC TAC CCT GGA AAG ATC ACG GAG 960Leu Met Thr Gin Asp Cys Glu Ala Ser Tyr Pro 
Gry-Lys He Thr Glu 305 3 10 3 15 320TAC ATG TTC TGT GCC GGC TAC TCG GAT GGC AGC 
AAG GAC TCC TGC AAG1008Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser Lys Asp Ser Cys Lys 
325 330 335GGG GACAGTGGA GGC CCA CAT GCC ACC CAC TAC CGG GGC ACG TGG TAC 
1 056Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp Tyr 340 345 350 CTG ACG GGC 
ATC GTC AGC TGG GGC CAG GGC TGC GCA ACC GTG GGC CAC 1 1 04Leu Thr Gry De Val 
Ser Trp Gly Gin Gly Cys Ala Thr Val Gry His 355 360 365 TTTGGG GTG TAC ACC AGG GTC 
TCC CAG TAC ATC GAG TGG CTG CAA AAG 1 1 52Phe Gry Val Tyr Thr Arg Val Ser Gin Tyr He 
Gu Trp Leu Gin Lys 370 375 380 CTCATG CGC TCA GAG CCA CGC CCA GGAGTC CTC CTG 
CGA GCC CCA TTT 1 200Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu Leu Arg Ala Pro Phe 385 
390 395 400 CCC TAG 1206Proes <210> 12 <21 1> 401<212> PRT<213> artificial sequence<220> 
<223> Amino acid sequence of recombinant mutant of blood coagulation factor VII in which the 5 
amino acid residues from the 235th Valine to 239ththreonine are replaced with Asp-Arg-Lys-Thr-Leu 
and the 12 amino acid residues from the 31 1th leucine to 322th asparagine are replaced with Glu-Ala- 
Ser-Tyr-Pro-Gly-Lys.<400> 12 Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 1 
5 1 0 1 5 Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 20 25 30 Asp Ala Glu Arg 
Thr Lys Leu Phe Trp lie Ser Tyr Ser Asp Gly Asp35 40 45 GIn-Cys-Ala-Ser-Ser Pro Cys Gin Asn Gly- 
Gty-Ser-Cys-Lys-Asp-Gln 50 55 60 Leu-Gb-Ser-Tyr-Ile Cys Phe Cys Leu Pro-Ala-Phe-Glu-Gry-Arg- 
Asn 65 7075 80 Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 8590 95Gly Cys 
Glu Gin Tyr Cys Ser Asp His Thr GlyThr Lys Arg Ser Cys 1 00 1 05 1 10 Arg Cys His Glu Gly Tyr Ser 
Leu Leu Ala Asp Gly Val Ser Cys Thr 115 120 125 Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He 
Leu Glu Lys Arg 130 135140 Asn Ala Ser Lys Pro Gin Gly Arg lie Val Gly Gly Lys Val Cys Pro 145 
150 155160 Lys GlyGluCys Pro Trp Gin Val Leu Leu Leu Val Asn Gry Ala Gin 165 170 175 Leu Cys 
Gly Gly Thr Leu He Asn Thr He Trp Val Val Ser Ala Ala 1 801 85 1 90 His Cys Phe Asp Lys He Lys 
Asn Trp Arg Asn Leu He Ala Val Leu 195 200 205GlyGlu His Asp Leu Ser Glu His Asp Gly Asp Glu 
Gin Ser Arg Arg 2 1 0 2 1 5 220 Val Ala Gin Val He He Pro Ser Thr Tyr Asp Arg Lys Thr Leu Asn 225 
230 235240 HisAsp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 245 250255 HisValVal 
ProLeuCys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 260 265 270Leu Ala PheVal Arg Phe Ser Leu 
Val Ser Gly Trp Gly Gin Leu Leu 275 280 285AspArg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn 
Val Pro Arg 290 295 300Leu Met Thr Gin Asp Cys Glu Ala Ser Tyr Pro-Gly-Lys-De-Thr Glu 305 310 
3 1 5 320 Tyr-Met-Phe-Cys-Ala Gly Tyr Ser Asp Gly-Ser-Lys-Asp-Ser-Cys-Lys 325 330 335 Gly-Asp- 
Ser Gly Gly Pro His Ala Thr HisTyrArg Gly Thr Trp Tyr 340 345350 LeuThr Glylle Val Ser Trp Gly 
Gin Gly Cys Ala Thr Val Gly His 355 360365Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He Glu 
TrpLeu Gin Lys 370 375 380Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu Leu Arg Ala Pro Phe 385 
390 395 400Pro 



TECHNICAL PROBLEM 



[A proior art and the technical probrem which should be solved] FVII is the blood coagulation factor of 
a vitamin K dependency, and it is known widely that it is the initiation factor of external cause system 
blood coagulation. It has Gla field which becomes the amino acid sequence from an amino terminus to 
35 residues from ten gamma carboxy glutamic acid (Gla may be called hereafter) like other vitamin K 
dependency coagulation factors (vol. Proc.Natl.Acad.Sci. US A, 83, p.2412- 2416, 1986). FVII is set to 
in vitro. The activation blood coagulation Xth factor By (FXa may be called hereafter), activation 
blood coagulation factor IX (FIXa may be called hereafter), or the thrombin (Flla may be called 
hereafter) Being changed, active FVII, i.e., FVIIa, which consists of an H chain by which 1 52Arg- 
1 53IIe was understood an added water part, and the bridge was constructed over it by the S-S bond of a 
piece, and an L chain, is known (J. Biol.Chem., vol. 251, p.4797- 4802, 1976). 

[0003] If the enzyme activity of the FVIIa [ itself] is very weak and it combines with the tissue factor 



(TF) which is a coenzyme, it will go up dramatically (Komiyama et aL, Biochemistry, 29 (40), and 
pp.94 18-25 (1990)). Although the bonding site between biparite children is also made clear on amino- 
acid-residue level to the primary structure of FVIIa and TF, the crystal structure of the complex, and 
the pan, the detail (spaci a 1-con figuration change accompanied by TF combination) of the catalytic 
activity multiplication mechanism is still unknown (Banner et al., et aL, and Nature 380(6569):pp.41-6 
(1996)). 

[0004] As a replacement therapy to hemophilia A and a hemophilia B patient, medication of blood 
coagulation factor VIII (FVIII may be called hereafter) and a blood coagulation factor IX (FIX may be 
called hereafter) tablet is performed. However, in connection with the concerned cure, the occurrence 
of the neutralizing antibody (called an inhibitor) to FVIII and FIX is regarded as questionable. 
[0005] As a symptomatic treatment of the hemophiliac who produced such an inhibitor, there are 
medication of the complex tablet which consists of medication of superfluous medication of (1) FVIII 
factor and a (2) swine FVIII factor, (3) FII, and FVII, FIX and FX, medication of (4) FVIIa tablet, etc. 
however, such technique — respectively - (1) - more - high - about the shock according to an 
antigenicity about the symptom aggravation by lead of a potency inhibitor, and (2), and (3), the cost 
has [ 4 / (4) / a thrombus induction of DIC, and ] problems, such as being high, by that a curative effect 
is inadequate, or extensive and a frequent administration When the balance of an effect and danger is 
taken into consideration in these, the most efficient thing is medication of FVIIa tablet of (4). However, 
in order to demonstrate the hemostasis effect for the weakness of the activity, FVIIa tablet needs 
extensive medication and a frequent administration, as mentioned above, and is raising the treatment 
cost greatly. Moreover, if compared with the conventional replacement therapy to which the curative 
effect is also performed to the hemophiliac, it cannot be said that it is enough. 
[0006] Although producing the alteration field of FVII which raised enzyme activity as a means for 
solving this problem is mentioned, it is known that this is generally difficult (proteinic structure 
admission, Yukiteru Katsube editorial supervisions, educational company issue, 1992). It is considered 
by the ground [ blood coagulation factor ] of the following especially for the activity reinforcement by 
alteration to be difficult. 

[0007] It is classified into two of the activity falls depended qualitatively unusually with the activity 
fall accompanied by a quantitative deficit although hemophilias are the abnormalities of a blood 
coagulation factor. Among these, masses [ the example from which it becomes clear that the 
abnormalities in a molecule exist over the structure whole region of FIX, only one amino acid was only 
replaced by inside, and activity becomes 1% or less ] as a result of knowing that many of qualitative 
abnormalities are mutations (point) and performing analysis of the patient of the hemophilia B which is 
the abnormalities of FIX. Therefore, even if it changes recklessly about a blood coagulation factor, it is 
clear to cause an activity fall. 

[0008] According to the information (Dickinson et aL, Proc.NatLAcad.Sci.USA, 93 (25), and 
pp. 14379-84 (1996)) acquired by Alanine Scannning, 1 12 Alanine substitution-product ****** so f 
FVII and the thing which enzyme activity went up in it are only [ one ], and, moreover, the regularity is 
not found out. 

[0009] As other attempts, Hopfner et aL produced FIX fragmentation alteration field which raised 
synthetic substrate activity using the technique of suffering for it a loss and replacing the structural unit 
which consists of a number amino acid residue of the domain of the part which constitutes FIX (EMBO 
J, 16 (22), and pp.6626-35 (1997)). However, since this made the intact partial fragmentation of not 
FIX but FIX discover by Escherichia coli and is looking at synthetic substrate activity, not to mention it 
can reinforce blood coagulation activity, it does not have even blood coagulation activity. Furthermore, 
this is not suggested at all to FVII which is the quality of a different thing from which structure and a 
specificity are completely different about FIX, and there is no report in any way until now also about 
the alteration field which reinforced the enzyme activity of FVII. 

[0010] Thus, production of the alteration field which has strong enzyme activity was considered to be 
difficult especially in the blood coagulation factor. In FIX, although the attempt which raises synthetic 
substrate activity about the partial fragmentation was made, about the alteration field of the blood 
coagulation factor which has enzyme activity high as an intact molecule, there is no example of a 
report until now. 

[001 1] Therefore, the technical probrem which should solve this invention is producing and offering 
FVII and/or FVIIa which have strong activity effective in a hemophilia inhibitor patient's treatment in 
the status considered that an alteration of a blood coagulation factor is difficult generally. 



MEANS 



[Means for Solving the Problem] In the above statuses, this invention persons came to complete the 
invention in this application, as a result of repeating a research zealously that FVII which has enzyme 
activity high in itself should be produced and performing various studies. It succeeds in the invention in 
this application producing FVII and/or FVIla alteration field with which activity was reinforced by 
comparing FVII and various serine proteases with amino-acid -sequence structure, clarifying an amino- 
acid-sequence site peculiar to FVII, and suffering for it a loss and replacing the characteristic site. 
[0013] 

[Elements of the Invention] a group similar to a trypsin group - the basic structure of a serine protease 
consists of about 250 residues, and is about divided into two domains, the first half and the second half, 
on an amino acid sequence ( drawing 1 ) Six beta strands are in each domain, respectively, and it is 
formed with the structure of having beta strand of a total of 12 as a protease ( drawing 2 ). So to speak, 
these 12 beta strands have the skeletal structure of a serine protease, and the loop which connects 
between each strand, or the helix field is considered to bear protease activity, such as the substrate 
specificity and reactivity with a cofactor. As an example of a serine protease, there are digestive 
enzymes, such as thrombus lysis enzymes, such as various blood coagulation factors, such as FII, FVII, 
FVIII, FIX, and FX, and a plasmin, or a trypsin, a chymotrypsin, and an elastase. Then, amino-acid- 
sequence structure of the various serine proteases including FVII was compared, and the field 
characteristic of FVII was pinpointed ( drawing 3 ). And it considered as the target of an alteration of 
these sites, and FVII alteration field which has high enzyme activity was produced by suffering for it a 
loss and replacing the amino acid sequence of FVII for the structure of other serine proteases by 
reference. These alteration fields are explained in detail. 

[0014] (a) The alteration field with which the concerned 159Cys-164Cys was cut by replacing 
alteration field (a-**) 1 59Cys from which 1 59Cys-l 64Cys combination was cut, and 164Cyses by 
amino acid residues other than Cys (VII-5). As an example of this alteration field, what replaced Cys 
by the alanine (Ala), respectively was indicated for the array table array numbers 3 or 4. Here, as an 
example of amino acid residues other than Cys used for a substitute, although Ala was chosen, unless a 
serious failure of making enzyme activity deactivate besides cutting Cys-Cys combination etc. is done 
by the substitute, arbitrary amino acid is selectable. 

[0015] (a-**) The alteration field with which 159Cys-164Cys was cut and the disulfide bond (159Cys- 
299Cys) was formed between 1 59Cyses and 299Cyses by amino acid residues other than Cys replacing 
164Cys, and replacing the 299th ******** (299Val) by Cys (VII-6). What was replaced as an example 
of this alteration field, using Ala as amino acid residues other than Cys was indicated for the array table 
array numbers 5 or 6. Unless a serious failure of making enzyme activity deactivate besides cutting 
159Cys-164Cys combination by the substitute etc. is done about an amino acid residue except Cys used 
for a substitute here as above-mentioned, other amino acid other than Ala is selectable. 
[0016] (b) The alteration field with which the amino acid sequence which constitutes the loop structure 
(99-loop may be called hereafter) which consists of an amino acid sequence of the 240th asparagine 
(240Asn) from the 233rd ********** (233Thr) in FVII, or its part was replaced, added or deleted. 
This field contains the amino acid sequence which intervenes between the beta strand 5 which exists 
common to a serine protease as shown in drawing 3 » and the beta strand 6. It is desirable to replace this 
field by the amino acid sequence which corresponds on the structure of other trypsin group serine 
proteases. A Homo -sapiens trypsin is mentioned as a suitable example of a trypsin group serine 
protease. Furthermore, the alteration field (VII-30) with which the amino acid sequence from the 235th 
valine in 99-loop of FVII (235Val) to the 239th ********** (239Thr) was replaced by Asp-Arg-Lys- 
Thr-Leu in the loop structure of a trypsin as a concrete example is mentioned. This alteration field was 
indicated for the array table array numbers 7 or 8. 

[0017] (c) The alteration field with which the amino acid sequence which constitutes the mediation 
amino acid sequence of the 329th cysteine (329Cys) from the 304th arginine (304Arg) in FVII, or its 
part was replaced, added or deleted. 

the amino acid sequence which intervenes between the beta strand 8 which exists common to a serine 
protease, and the beta strand 9 as especially this field is shown in drawing 3 - setting - the serine 
protease of others [ FVII ] - comparing - a number amino acid residue - since it has the characteristic 
feature of being long, what may serve as the suitable target in FVII alteration is conjectured It is 
desirable to replace this field by the amino acid sequence which corresponds on the structure of other 
trypsin group serine proteases. A Homo -sapiens trypsin is mentioned as a suitable example of a trypsin 
group serine protease. Moreover, the substitute in FVII and the desirable field which is added and can 
be deleted are the amino acid sequence which constitutes the loop structure ( 1 70-loop may be called) 
which consists of an amino acid sequence of the 329th cysteine (329Cys) from the 310th cysteine 



(3 lOCys), or its part. Furthermore, the alteration field (VII-3 1) with which the amino acid sequence 
from the 31 1st leucine in 170-loop of FV1I (31 1 Leu) to the 322nd asparagine (322 Asn) was replaced 
by Glu-AIa-Ser-Tyr-Pro-Gry-Lys in the loop structure of a Homo -sapiens trypsin as a concrete example 
is mentioned. This alteration field was indicated for the array table array numbers 9 or 10. 
[0018] Furthermore, it is also possible to combine an alteration of (c) suitably from the above (a), the 
example ****** - for example, (b) and the combination of (c) - that is The amino acid sequence from 
the 235th valine in 99-loop of FVII (235Val) to the 239th ********** (239Thr) It is replaced by Asp- 
Arg-Lys-Thr-Leu in the loop structure of a Homo -sapiens trypsin. And the amino acid sequence from 
the 31 1st leucine in 170-loop (31 1 Leu) to the 322nd asparagine (322 Asn) The alteration field (VII-39) 
replaced by Glu-Ala-Ser-Tyr-Pro-Gly-Lys in the loop structure of a trypsin is mentioned. This 
alteration field was indicated for the array table array numbers 11 or 12. 

[0019] The alteration field mentioned above can be acquired using the recombining [ a gene ] method. 
As a manifestation recipient, eukaryotic cells, such as an animal cell, are desirable. The alteration field 
of this invention includes cDNA which carries out the code of the amino acid sequence of each above- 
mentioned alteration field in a suitable manifestation vector, transfects a host cell, and is acquired by 
refining after carrying out the cloning of the cell which has discovered the target gene and cultivating 
the obtained stable manifestation stock. 

[0020] FVII alteration field of the invention in this application can perform various chemical 
treatments etc., and can use them as activated type FVII (FVIIa) alteration field. 
[0021] The FVII/FVIIa alteration field of the invention in this application can be prescribed to a 
pharmaceutical preparation because of the treatment, a diagnosis, or other intended use. To the 
preparation for intravenous administration, it melts into the aqueous solution which has buffered pH 
which may suit a physiological conditions in a constituent, including the matter which may usually suit 
physiologically, for example, a sodium chloride, a glycine, etc. Moreover, from the viewpoint of 
reservation of long term stability, as a final pharmaceutical form, taking the gestalt of a freeze -drying 
tablet is also taken into consideration, and it gets. In addition, the guideline of the constituent 
prescribed for the patient into the vena is established under the governmental rule, for example, 
"biological-preparation criteria." The treatment of the hemophilia inhibitor patient who produced the 
inhibitor to the concerned blood coagulation factor by the replacement therapy of FVIII or FIX as 
concrete intended use of the drug constituent which consists of the FVII/FVIIa alteration field of the 
invention in this application is mentioned. 



EXAMPLE 



[Example] Although the invention in this application is illustrated according to an example, these 
examples do not limit the invention in this application. With reference to an accompanying drawying, it 
illustrates in the example [****] about the invention in this application. An example makes the 
alteration field discover in the culture supernatant of an animal cell (CHO-K1). The reagent in 
connection with [ as long as there is no notice especially the following ] transgenics etc. is TAKARA 
SHUZO, Toyobo, and par ************ applied New England Biolabs. The product of a shrine was 
used. 

[0023] The cloning» Homo -sapiens liver cDNA library (TAKARA SHUZO) of «example 
1 .FVIIcDNA is purchased. Reference () etc. [ Molecular Basis ] of Thrombosia and cDNA array well- 
known at Hemostasis (- FVII synthetic DNA sense primer (VII- 

PWN;GGGGTCGACATGGTCTCCCAGGCCCTCAGGCTCCTCTGCCTTCTG) which added Sail 
site to the array table array number I on the basis of written) — and PCR is performed using the anti 
sense primer (Vn-PWC;CCCGGATCCCTAGGGAAATGGGGCTCGCAGGAGGACTCCTGGGCG) 
which added BamHI site. The cloning was carried out to commercial cloning vector pCRII 
(Invitrogen). In this case, DNA sequence was performed by the conventional method and it checked 
having a well-known array (Hagen FS et al and PNAS 1986; 83; 2412-6) by reference etc. 
[0024] Manufacture» manifestation vector pCAGn (patent official report of No. 2824434) of a 
«example 2.FVII manifestation vector was digested by Sail and BamHI, the ligation of what cut the 
DNA fragment prepared in the above-mentioned example 1 containing the array which carried out the 
code of the FVII there by Sail and BamHI was carried out, the transformation was carried out to 
Escherichia coli JM 105, it cultivated on LB agar medium of ampicillin inclusion, and transformation 
Escherichia coli was chosen. It cultivated by the culture medium of marketing of the colony which 
appeared overnight, extraction refining of the target manifestation plasmid was carried out, and "pVII- 



r 



W" was prepared. DNA sequence of this manifestation vector was performed and it checked having the 
target gene sequence. 

[0025] Each FVII alteration field which has the amino acid sequence shown in manufacture» view 4 
of a «example 3. alteration field manifestation vector was created by the following technique. In 
addition, drawing 4 is what showed only the amino acid sequence by the side of the end of C from the 
1 53rd isoleucine of FVII, and about the amino acid by the side of the end of N, an alteration is not 
performed but is all the same than the 152nd arginine as that of a wild type. PCR is performed, using 
FVII gene as mold using the synthetic DNA primer shown in drawing 5 , and each amplification 
fragment is obtained. The ligation of each amplification fragment and the thing which cut manifestation 
vector pCAGn by Sail and BamHI was carried out, the transformation was carried out to Escherichia 
coli JM105, it cultivated on LB agar medium of ampicillin inclusion, and transformation Escherichia 
coli was chosen. It cultivated by the culture medium of marketing of the colony which appeared 
overnight, extraction refining of the target manifestation plasmid was carried out, and "pVII-5", "pVII- 
30", and M pVII-3 1 " were prepared ( drawing 6 ). Moreover, about H pVII-6", the gene obtained in 
drawing 5 using primer ** and ** of a publication is used as mold, and it was obtained by performing 
PCR further using primer ** and **. Moreover, about "pVII-39", the gene obtained using primer ** 
and (10) is used as mold, and it was obtained by performing PCR further using a primer (1 1) and (12). 
Furthermore DNA sequence was performed and it checked that these plasmids had the target array. 
[0026] The commercial ******** cutin reagent performed the transduction to CHO cell, the 
manifestation to the culture supernatant of «example 4. each alteration field and the refining» 
above-mentioned manifestation vector were chosen by G418 (lmg/(ml)), and the cloning of the cell 
which has discovered the target gene was carried out with the extra dilution method. ELISA kit 
(****** chromium FVII;Diagnostica Strago) to commercial FVII performed authentication of a 
manifestation of FVII alteration field. The obtained stable manifestation stock was cultivated by the 
serum free medium (ASF 104, Ajinomoto, penicillin, streptomycin, 20microg [/ml ] vitamin K, ImM 
butyric acid), and was refined in the anti-Homo -sapiens FVII monoclonal antibody column (patent 
official report of No. 2824430). An equilibration, washing, and elution were performed using the 
equilibration and the washing buffer (50mM Tris, pH 7.2, 0.1M NaCI, 50mM Benzamidine-HCl, and 
2mM calcium2+), and the elution buffer (50mM Tris, pH 7.2, 0.IMNaCl, 50mM Benzamidine-HCl, 
and lOmM EDTA). Using the antibody [ as opposed to SDS-PAGE or commercial FVII for the 
purified alteration field ], the Western blot was performed and it checked that it was FVII alteration 
field. 

[0027] The freezing activity of measurement» each alteration field of the freezing activity of 
«example 5. each alteration field was measured by the solidifying method using FVII lack plasma 
according to the conventional method, each refined alteration field is set to 50 to 5 ng/ml - as - Tris- 
BSA - diluting - FVII lack ****, equivalent ****, and 37 degrees C - 3 minutes - warming - 
equivalent addition of the formation TF (thrombop!astin;Dade) of a re -lipid was carried out the back, 
and the freezing reaction was made to start The coagulation time was measured and it asked for 
freezing activity from the standard curve and the dilution ratio. The result which converted freezing 
activity into per [ protein concentration (it measures by the Bradford method) ], and asked for the 
specific activity is described in Table 1 . Consequently, FVII alteration field of this invention became 
clear [ having freezing activity high two to 6 times ] as compared with plasma origin FVII and wild- 
type recombination FVII. 
[0028] 
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[0029] Each alteration field each alteration field of which the «example 6. activation was done did 
whose manufacture» refining is dialyzed to 50mM Tris, pH 7.45, and 0.1M NaCI. FXa is added 1/100 
(mole ratio). 50mM Tris, pH 7.45, 0.IM NaCI, 0.1% PEG 8000, lOOmicrog / mL phospholipid 
(Platerin (registered trademark) Organotecnica), and lOmM calcium2+, Under the 37-degree C 



condition, in I - 60 minutes, the incubation was carried out and it activated. After the activation, 50mM 
Benzamidine-HCl was added, the reaction was stopped, and it refined in the anti-Homo -sapiens FVII 
monoclonal antibody column (the same technique as an example 4). Each activation alteration field [ 
finishing / refining ] was dialyzed to TBS pH 8.0 (0.1% PEG 8000 inclusion), and carried out the 
cryopreservation io -80 degrees C The grade of an activation was checked by SDS-PAGE. 
[0030] Alteration field Vila -3 1 activated according to the hydration activity-measurement» example 6 
over the synthetic substrate of each alteration field of which the «example 7. activation was done until 
it is set to 0. 1 microM It dilutes with SOmMTris -HC1, 1 OOmM NaCI, 1 OmM calcium2+, 0. 1 % PEG 
8000, and pH 8.0. In addition, set the last capacity to 200microl, it was made to react at 30 degrees C 
so that various synthetic substrates may be set to last concentration 1 .OmM there, and the amount of 
hydrations of the substrate per for 1 minute was seen. A temperature control is possible. 
Disengagement of pNA was measured as a degree of coloring by 405nm by microplate reader Spectra 
max plus (Molecular device). This result is shown in Table 2. Vila -3 1 which are one of the alteration 
fields of this invention also received the synthetic substrate of what **, and showed hydration activity 
higher than a wild type (Vlla-W), and the domain was two to 23 times. 



[0031] 
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[0032] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the primary structure and the alteration site (asterisk) of FVII. 
fDrawing 21 Drawing showing the basic structure of the serine protease on the basis of the protease 
domain amino acid sequence of FVII. 

fDrawing 3] Drawing showing the 3D multi-alignment between the various trypsins group serine 
proteases of X-ray spacial-configuration known. 

fDrawing 4] Drawing showing a part of amino acid sequence of wild -type FVII (FVII-Wild) and 
various FVII alteration fields. This view is what showed only the amino acid sequence by the side of 
the end of C from the 153rd isoleucine of FVII, and about the amino acid sequence by the side of the 
end of N, neither performs an alteration, but it is the same than the 1 52nd arginine as that of a wild 
type. 

fDrawing 5] Drawing showing the primer array for FVII alteration field production. 

fDrawing 6] Drawing showing the construction technique of FVII alteration field manifestation vector. 
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UFVR F S L V S G WGQLLDRGATALEL MVLNVPRL HTQDCLQ 
273 j5^h^>H7 fl*h^>KS 312 

QSRKVGDSPNITEY M F C A GYSDGSKDSCKGDSGG PHATHY 
313 0J*h^>K9 0*h^>Kl0 352 

R G TWYLTGIV SWGQGCATYGHF G V Y T R VSQYIEWLQKLMR 
353 0J*h^>Kll j3>th^>Kl2 392 

SEPRPGVLLRAPFP 
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sequence 1: > jfojKSH^VIlH^- (pdb ID 1DAN) 

sequence 2: t h h V7*->> (pdb ID 1TRN) 

sequence 3: T^JfiLftRBfSlXB^ (pdb ID 1PFX) 
sequence 4: h V 7 f v> (pdb JD 1TLD) 

sequence 5: t MfiiaSIBftXH? (pdb IP 1HCG) 

sequence 6: tf^'Or^C (pdb ID MOT) 

sequence 7: 7* # y ^ W VA (pdb ID NPKA) 

sequence 8: 9 v'*^ > 'J 7v > (pdb ID 5CHA) 

sequence 9: 7* ^ 7 * ^ - **f (pdb ID 3EST) 

sequeticelO: khahn>fcf>* (pdb ID 1PPB) 
sequencell: h iHf^filf&^yn-r 7 — t?3 (pdb ID 1FUJ) 

sequenced: 7^H-> (pdb ID 1T0N) 

sequenced: fc Hf+J*x5X^— (pdb ID 1HNE) 

sequenced: k K ^ n ^^-^7'^ * ^ / - V >7^ * (pdb ID lLMfl) 

sequenced: k f#f7->>G (pdb ID 1CGH) 

sequencel6: 77KE»7DrT-t? (pdb ID 3RP2) 

sequenced: k M&$®7vX 5 J -?>T9 (pdb ID 1RTF) 
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SRRVAQVIIPSTYYP - 
FINAAKIIRHPQYDR-- 
RRNVIRAIPHHSYNAT- 
F3 SASJtSJVHPSYNS-- 
VHKmVIKHNKFTE-- 
DLDIXEVTVI1PNYSK-; 



- G - TTNHDI ALLBLHQ 
-K-TLNNDIMLIILSS 

- VN£YSHDI ALLELDE 
•H- TLNNDI ULI ILKS 
-E TYDFDIAVLRLKT 
-STTBNDIALLHL40 



FFGVTADFPHPGFNLSA - DGKDYSHDLULLRLQS 

ELK I AEVFKNSKYNS L - T J NN DI TLLKLST 

YVGVQX1WHPYINT- - D- DVAAGYDIALLRUQ 
ISMLEXIYIIIPRYNW- - - - RENLDRDI ALMKLKK 
HFSVAQVFLN-NYDA- - - -E-MUMlLLiQLSS 
RRLVRQSFRHP DY I P - - LPVHDHSNDLWLLHLSE 
YFAVORIFED- GYDP- - - - V - NLLND1 VI LOLNG 
KFEVENXILHKDYSA- -D-TLAHHND1ALLKIRS 

HI TARRAIRHPQYNQ R - TIQNDl MLLQLSR 

KIKVEKQIIHESYNS- - - - V PtOJIDlMLLILEK 
KFEVEK Y I VHK EKDD - - - - D- TYDNDI ALLQLKS 



AIHilVLFWRLWDCLQQSRKVGDSPNITEYJlFCAG 
PDELOCLDAPVLSQAKCEA - S - Y - - -PGK1TSNWFCVG 
ATILOYLXVPLVDRATCL- RST- - EFTIYSKMFCAG 
PDVLKCLIAPILSDSSCKS -A-Y- * • PGQITSNMFCAG 
STRLKMLEVPYVERNSCKL-S S- - -SHIT(MFCAG 
TFVLNFIKIPVVPHNECSE-V-M- - - SNMVSENMLCAG 
PDE 1 OCVQLTLLQNTFCA - -D-AH- -PDKVTESHLCAG 
PDRLOQASLPLLSNWCM - Y - W - - - GTKIXDAlf I CAG 
AQTLQQAYLPTVDYAJ CSS - SSYW - - CSTVKNStfVCAC 
PSVLttWNLP I VERFVCED - S T - - R I R ITDMMFCAG 

AQVLQELWTWT- -FTC R-PHKIC7F 

SHDLQCVN'IHLLSNEKCI - -ETY- - IDNVTDVMLCAG 

ASVLQEL.YYTVVT- SLC R-RSNYCTL 

PEQLKMTVYKLI SHRECQQPH • YY • -GSEVTTKMLCAA 
TDTLREVQLRVQRDRQCLR -IF- GSYDPRRQI CVG 
SYTLREVELR I MDEKAC YD - Y - R - - - Y - YEYKFQYCVG 
SERLKEAHVRLYPSSRCTSQH-LL- -NRTVTDNMLCAG 
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Vll-Wild 

I VGGKVCPKGE CPWQVLLLVNGAQL CGGTLI NT I WWSAAHC FDK I KNWRNLI AVLGEH D 
L SEHDGD EQSRRVAQVI I PST YVPGTTNH DI ALLRLH QP WLTDHWPLCLPERTFS ERT 
LAFVRFSLVSGWGQIJ^RGATALELMV^^ 

SDGSKDSCKGDSGGPHATHYRGTWYLTCIVSWGQGCAWGHFGVYTRVSQYIEWLQKLMR 
SEPRPGVLLRAPFP 

VII-5 

I VGGKVAPKGEAP WQVLLL VNG AQL CGGTL I NT IWWSAAH C FDK I KNWRNL IAVLGE H D 
L SEHDGD EQSRRVAQVI I P STYVPGTTNEDI ALLRLH QPWLTDHWPLCLPERTFSERT 
LAFVRFSLVSGWGQIJ^RGATALELMVLNVPRI^^ 

S DGSKDS CKGDSGGPHATH YRGTWYLTGI VSWGQGCATVGHFGVYTRVSQY IEWLQKLMR 
SEPRPGVLLRAPFP 

VII-6 

I VGGKVC PKGEAPWQVLLLVNGAQLCGGTLI NT IWWSAAHCFDKI KNWRNLIAVLGEHD 
L SEHDGD EQSRRVAQV 1 1 PSTTWGTTNHDI ALLRLH QPVVLTDHVVPLCLPERTFS ERT 
LAFVRFSLVSGWGQLLDRGATALEI^CLNWRLflTQDCLQQSRKVGDSPW ITE YMFCAGY 
SDGSKDSCKGDSGGPHATHYRGTWLTGIVSWGQGCATVGHFGVYTRVSQYIEWLOKLMR 
SEPRPGVLLRAPFP 

VII-30 

I VGGKVCPKGECPWQVLLLVNGAQLCGGTLI NT I WW SAAHCFDK1 KNWRNLIAVLGEHD 
LSEHDGDEQSRRVAQVIIPSTYDRI^^ 

LAFVRFSLVSGWGQLLDRGATALELMVLNVPRLMTQDCLQQS FCAGY 
S DGSKDS CKGDSGGPHATH YRGTWYLTG3VSWGQGCATVGH FGVYTRVS QYIEWLQKLMR 
S EPRPGVLLRAPFP 

VII-31 

I VGGKVCPKGECPWQVLLLVNGAQLCGGTLI NT IWWSAAHCFDKI KNWRNLI AVLGEH D 
LSEHDGDEQSRRVAQVIIPSTyVPGTTNHDIALLRLHQPVVLTDHV^ 

LAFVRFSL V S GWGQLIJ^RGATALEIJiVLN^RLMTQDC EAS YP GK ITE YMFCAGY 

SDGSKDSCKGDSGGPHATHYRGTWYLTGTVSWGQGCATVGBFGVYTRVSQYIEWLQKLMR 
SEPRPGVLLRAPFP 

VII-39 

I VGGKVCPKGECPWQVLLLVNGAQLCGGTLI NTIWWSAAHCFDKI KNWRNLIAVLGEHD 
L SBffl^GDEQSRRVAQVIIPST YDRKTL NHDIALLRLHQPWLTDHVVPLCLPERTFSERT 

LAFVRFSLVSGWGQLLDRGATALELMVLNVPRLMTQD CEASYP GK ITEYMFCAGY 

S DGSKDS CKGD SGGPHATH YRGTWYLTGIVS WGQGCATVGH FGVYTRVSQYI EWLQKLMR 
SEPRPGVLLRAPFP 
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Q>II-PWN Sense j 5 f — GGQGTCGACATGGTCTCCC&GGCCCTCAGGCTCCTCTGCCTTCTG— 3 * 
Factor VII Wild type ^ v if-f^Wftfr h<T>^ 7 4 v-ff 4 > 
5 ' -OGGGTCG^ ATGGTCTCCCAGGCCC TC AGGCTCCTCTGCCTTCTG— 3 ' 
Sail MV'SQALRLLCLL 

(i Vll-PWC AntiS ; 5 f — CCCGGATCCCTAGGCAAATGGGCCTCGCAGGAGGACrCCTGGGCG-3 ' 
Factor VII Wild type W# fr#*^^t^<b7*7 4 ^-r*f4 > 
5 CCCGGATCCCTAGGGAAATGGGGCTCGCAGGAGGACTCCTGGGCG- 3 ' 
BamHI 

©7II-P5-1 Sense ; 5 r ^TTGTGGGGGGCAAGGTGGCCCCCAAAGGGGAGGCCCCArGGCAGGTC— 3 ' 
®yiI-P5-2 AntiS \ 5 r -GACCTGCCATG<^KK:CTCCCCTTTGGGGGCCACCTTGCCCCCCACAftT-3 # 
VU-5<D7y4'r~T*f'i > (C159A, C164A) 

5 ' — AT TGTGGG<^5GCAAGGTGGCC CCC AAAGGGGAGGCCCCATGGC AGGTC— 3 ' 
3 '-TAACACCCCCCGTTCCACCGGX^TTTCCCOT^^ ' 
IVGGKVAPKGBAFWQV 



©VTI-P6-1 Sense ; 5 '-TGCCCCAAAGGGGAGGCCCCATGGCAGGTC-3 ' 
(g>7II-P6-2 AntiS I 5 f -GACCTGCCATGGGGCCTCCCCTTTGGGGCA-~3 ' 
VII-fiCOy^^^-T'-tV >® (C164A) 
5 '-TGCCCCAAAGGGGAGGCCCCATGGCAGGTC-3 ' 
3 ' — ACGGGGTTTCCCCTCCGGGGTACCGTCCAG— 5 ' 
CPKGEAPWQV 

©VII-P6-3 Sense ; 5 f — CTGGAGCTCATGTGCCTCAACGTGCCCCGG— 3 ' 
®yiI-P6-4 AntiS ; 5'^CGGGGCACGTTGAGGCACATGAGCTCCAG-i 7 

vw-WfyA^-T^rA >® (v299c) 
5 '-CTGGAGCTCATGTGCCrCAACGrGCCCCGG— 3 ' 
3 GACCTCGAGTACACGGAGTTGCACGGGGCC— 5 ' 
LELMCLWVPR 



®yiI-P30-l Sense; 5 / ^TCCCCJ\GCACGa'ACGACAGGAAGAOTCTGAACCACGACATK^GCTG-3 * 
©VII-P30-2 AntiS ; 5 * —CAGCGCGATGTCGTGGTTCftGAGTCft^KICTGIPCGTACG^^TGGGGAT— 3 ' 

-< r^-f > ( VPGTTN*"^ DRKTLN) 
5'^TCCCCAGCACGTACGACAGGAAGACTCTG^CCACGACATCt3CGCTG--3 * 
3 * — TAGGGGTCGTGCATGCTGTCCTTC rGAGACTTGGTGCTGTAGCGCGAC— 5 ' 
IP5TYDRX TLNHDIAI* 

®VTI-P31-1 Sense; 5 ^TGACCCAGGACTGCGAAGCCTCCTACCCTGGAAAGArCACGGAGTACATG-3 ' 
©VI I -P3 1-2 AntiS ; 5 > -CATGTAOTCCGTGATCTTTCCAGGOTAGGAGGCTTCGCAGTCCTGGGTCA'P-3 ' 

vn-3i4)77>f v-f *¥4 y (lqqsrkvgdspn-^easypgk) 

5 r — ATGACCCAGGACTGCGAAGCCTCCTACCCTGGAAAGATCACGGAGTACATG— 3 ' 
3 '^ACTGGGTCCTGACGCTOCGGAGGATGGGACCTTTCTAGTGCCTCATG ' 
MTQDCEASYPGKITEYM 
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SfcaE^Ji-eteJ:*^ ^coi5#^#^(Z)2o^Ky-r>tc 

^tt«bH5 (Hi) o #K^>r^rttc(i-tjx-?ix6*<z) 

^h7VKSrff-*-S*5t-e}gfiS;*ixt^§ (02) c r 
FI I, FY] I, FVIII, FIX. FX3?£>#«lfo. 

ds*>5o fvi i %\*z#>ki-%&n-t y 
nxr-if«>r^y»ia^Jllliicoitt6E*:ffv\ fvi i 

^»tR»ftffi*«r«p^bfc (83), tLT, ZUb<D 

<7)«^£#%!^ FVI I (OT ^ y BffiMSr^a • 
t^^iaot, B5^#*ffitt£*r*-5FV I 

[0 0 1 4 J (a) 159Cy s-164Cy s jg-g^SQSrS 

(a-®) 159Cy s £l64Cy s£Cy s»7;y 
BteSSJdiotBlft-rSr ^^159Cys-l 
64Cy s&mm£tlft&£fc (VI 1-5) e r<0&* 
fttOAfrWtL-C, Cy s^tlfllT7^y (A I 

ys-cy s&£%®m^z^k&mmmm%$:m 

[0 0 15] (a-©) 164Cy s^Cy s^OT^ 

y»as^J:orKtjiu 2 9 9#bg>?7 y V 

(299V a I ) SrCy s fCg&'f 5 - t 9 . 159C y 
S-164C y s3&S9J»f$Jx, 3&>Ol59Cy s £299Cy s 
$l\H&\,^Xi/X/l'7>( Kie^ (159Cy s-299Cy s) 



as^j&£ftfcefe£# (vi i-6) c 

«iU, Cy sM©7^iMt l*CA 1 a£ffi 

^-rtftLfcfc© 4rE5U3cE5B## 5 £ f* 6 ke* t 

O^Tte±»0>a?K g&^£oT159C y s-164Cy 

<o^:#ft»s«: J S-x.*v>Pfi9. ai a^coftk^r^y 

[0016] (b) FVI I 1*9 2 3 3#l^l/t 
~> (233Thr) d>b 2 4 0#BC0T^^7^ (240 
Asn) (DT^;mmfrbte%A'-7ffl£ (KT. 9 
9-1 oopi:ftn-H^) ti^tST^S 

h y ^i/VKiry y^nrT-if^tillMSt^T * 

y^uTT-if(0»m^-&\t LT, t b b y 
^tffeftfco Sfcfc, I*tt4Wi:LT, FVI I ©9. 
9-1 oop^C2 3 5SS 0V* y V (235 V a I ) 
b2 3 9Sl^l/^y (239Thr) ^<OT % / 
REM^ h y ^v'XZ)/^— ^*5artlwfc5 A s p-A 
r g-Ly s-Th r-L e uXW&Ztltc&^ft (V 
I 1-3 0) ^*lfbix5o r (7>S*ft*BB9J*EW* 

[0017] (c) FVI I 1*9 0\ 3 0 4#IOT^ 
~V (304Arg) ^b3 2 9#KOv/^y (329C 

ys) o^ftr s ySi^'j^Mt^r^yWJtfc 

Sift. i6iP*fcttBi]^SnfeaSc3E«:o 
0Xh7VK8t0^h7VK9<O 

Pflfc^fc+sr^yRE^Ji-fcivr, fvi i isftefDi? 
y yynrT^ hitmLXWtT * yftaKgi^ii^ 
»»«r*t5rt^b, fvi I3fc£t;ij3tt£#»&* 

© b y ^»Kir y ^^pt-t— tf©«ag±»*s-rsr 
^ifbixSo fvi i ^(Dift, ia^D, ffl^u 

5 5»*tV^fiB«l4. 3 1OS0©^t^V (310C 
y s) fl*£> 3 2 9#g^v^if^> (329C y s) 0)T 

a-CfoSo Sfei-. ^rfls«lfe«liLT, FVI I<017 
0-1 oo pf*SC0 3 1 If S^o^yy (311 L e u) 
d^3 2 2#B©7.^7^fy (322Asn) ^VOT 

1 u-Al a-Se r-Tyr-Pr o-G 1 y-Ly 
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stf^Htt» (VI 1-31) j&SWfcilSo 

[ooi8] £<bn, ±m (a) (c) o&gt&m 

Slfl^fcii-Sr tfc^ffi-e&So -t^ftWIirLT. 
(b) t (c) ^a^w, i-ftto-b, FV 

I I CO 9 9- 1 o o pF*W2 3 5#B0V<!J V (235V 
a 1 ) d*t> 2 3 9#@60^U^-^V (239 Th r) £T 

tor * yKEyijifts, t^n ^>v^/v-^«5grt(cfc 

5Asp-Arg-Lys-Thr-Le uT'IftJ 
tl v d^O, 1 70-1 oopte31 lSl^n^^y 
(311Leu) 35* 3 2 2 # @ COT^^^y ^ V (322A s 

C$)5G 1 u-AI a-Se r-Ty r-Pro-G I 
y-Ly s-eit*Sixfc*«# (VI 1-3 9) 

[0 0 19] ±J£Lfc**#li* fi<£*fiifc;«fc&fll^ 

COT 5 / mm^l = - K-f S c D N A S: ig s *«m^< ^ 

[0020] *M^Koof v i i agEttt*£«fc^fty! 

^*ffV\ f££tfb^FV I I (FVIIa)S»L 
[0 02 1 ] *g«B©FV I 1 /FV I I aefcgEtt 

a^»*fl=lca^L 5 5Sfi£*Wc P H«:*pf 

flti&ix-C^So *B8fl«FV I 1/fvi I a&se 
^f>ft5E||i D p Bffi^»©*ffW*ffi^t FV 
I 1 1 ifcf* F I xco^^^icj: t9 SfiEifiiRagB* 

[0022] 

m&m\z&9t»*mvi>mM (cho-kd (Djgnjijji+ws 

T-?74 KNew England Biolabs tt©JRi&£:fli^ 

/Co 



[0 0 2 3] «3?JK08l - F V I I c DNAC^d-- 

L> 3tK£^? (Molecular Basis of Thrombosia and Hemo 
stasis) -C^4n©cDNAffi?l| (PE^ffi^lS-g- 1 l^E 
ic) SrSKSalliNf b£ft*HLfcF V I I^DNAt 
(VII-PWN ; GGGGTCGACATGGTCTCCCAGGCCC 
TCAGGCTCCTCTGCCTTCTG) BamHIiM hSr#*PLfc 

T>^>^y^^ — (VI1-PWC ; CCCGGATCCCTAGGGAA 
ATGGGGCTCGCAGGAGGACTCCTGGGCG) £ P C R 
V\ rf5fl£C0y-n — n V^^^ — pCRII (Invitrogen 
tt) K?u-~>yL± 0 Z(Om, S?iia«9DNAy 
— ^^l>^^^TV^ s *itt^-e^*P©E?)J (Hagen FS el 
al , PNAS 1986; 83; 2412-6) £rW"f 3 £ t fcfltBL 

[0 0 2 4] {<H5S0ij2. FVI IM^^^I 
§«> ^-pCAGn (»ffFS5 2 8 2 4 4 3 4^ 

«) SrSall, BamHI-C^^bL. frtCFVI I 4:3- K 

LfcE5ySr«tf ±ffiHJ6« l TW» LfcD N A???/ 
VhSrSalK BamHIT?*y hLfcfc^Sr^^y-v'g^ 

U *«BJMi05(^Ste«iL, rytyDyM^L 

KS:»tiitt»L r p vii-wj ^ll/: 0 rco^ 

EyJSr*-*"* £ * £lfeS Lfc 0 

[002 5] «H#£#J 3 . BfeSEfls:*^^ * — <Z>IH»» 
B4lc*tr S/»E50Sr*r*-5#FV I 
«TO*&-ef^fiRLfco **5H4li, FVI 10153 

S @ am y a >r yyj: t9 c^wcor * y »e?o©** l 

ZXhZo B 5 IC^t^fiRD N A7*7>f v-S:ffl^t F 
VI lafc^SrttatUTPCRSrtTl^tt^tiOitiK 
»>i-4:#5o #*l«WrM-i:. «S-<^^-pCAGnSrSalI 
XtJSBainHIT?*^ h t fc t> CO 4r 7 y->3VU Tvflg 

K^rttffi^KL r p vil-5j % r p vil-30j , xu 5 r p vn- 
3i j zmMLfz (me) 0 iztz^ r p vn-6j trover 

PCR^t?5r ^id<t v#btLfc 0 ^fc. r p vn-39j 
|rov^Ttt, 7y4^-®Rm\Q)&J8^xmbtiti3& 
e^-SrfiiaiJiL. ^ibic^ > 7^^-(n)^U : (12)4r^^ 
XPCR Srfi 1 5 w t J: ^ #?>ttfc 0 $f)tCDNAy- 

[0 0 2 6] «njK«4. #ek*»©«*±»-©*a 
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nmx-cHomm^ttLxBK^A&ft^, G4i8(i m g / 

ftRjfet-<tD^n--v^Lfc 0 FVI IM^M 
(DifcStt, rMR©F V 1 I CTt^EL I SA*y b 
(Tir^^ni^FVI I ; Diagnostica Stragoft) "Cfr 

ofco #e>*ifcs^ismac«:«jiii«is» (asfio4. 

^ /<nS/yy, ^M/^fv^i/y, 20jzg/mlfc*^ ^ 

t/vW7Atil5Lf: (#fFfg2 8 2 4 4 3 0^ 

— (50mM Tris, pH 7. 2, 0. 1M NaCl, 50mM Benzamidine 
-HC1, 2mM Ca 2 *) , &{l\;<y7 7— (50raM Tris, pH 
7.2, 0. lMNaCl, 50mM Benzamidine-HCl, lOmM EDTA) £: 
JfllvCtTofco ift»f:«MSDS~PAGE, 

r-fcftVV FVI 



[ o o 2 7 j mmm 5 . ^s@sttcoiBiA&» 

*BS:«ft:^aHffitt»i«ffii^v\ FVI I^jWRS: 
/mlfdftS J: 5l^Tris-BSA"C*RL. FVI I ^gufoffi 

ffit**r*»fco mmm^m&m& (Bradford&-Cil] 
[0 0 2 8] 







mmfm 

U/tnl 


M g/ml 


tarn 

U/ml 


% 






2,000 


1,000 


2,000 


100 


VII-W 




3,400 


1, 700 


2,000 


100 


VII-5 


159Cys-164Cys OWft 


4, 954 


1,032 


4,800 


240 


VII-6 


159Cys-299Cys ®BrfL 


6, 636 


1,293 


5,132 


257 


VI I -30 


loop99 £r Trypsin M*^ 


3, 361 


685 


4,907 


245 


VII-31 


loopl70 £r Trypsin 


3, 589 


877 


4, 093 


205 


VI I -39 


loop99+ 170 £ Trypsin 


8, 954 


773 


11, 584 


579 



[0 0 2 9] «3gJ6« 6 . SttffcSaxfc^Bfe^ttoBI 

SD> »»Lfc#3S:^ft:*:, 50mM Tris, pH 7.45, 0. 1M N 
aCH-g|#fU FX a £1/100 (^-/Ht) #DX_^ 50mM Tri 
s, pH 7.45, 0. 1M NaCl, 0.1% PEG 8000, lOOj/g/mLU 
VJBR (Platerin(SftifflS) Organotecnicatt) . 10m 
M Ca 2 \ 37t:(0^#T. 1 — 60#TM V^a^-v'a 
VliSffclt ffl'ttfb^ 50mM Benzamidine-HCl £*P 

£-tRJ&£f?±U fit fFVl I ^e/^p-t;# 

#ffiteffc&**ISTBS pH 8. 0 (0. 1% PEG 8000^#) 
S-PAGEtSBlfco 

[0030] «n*« 7 . fi&tt<k* Jxfc#ac«ff £>£*f£ 



fc&^f£V I I a-3 1 £0. lMMfcjfc5*-C50mMTris- 
HC1, lOOmM NaCl,10mM C% + , 0.1% PEG 8000, pH 8. 0~C 

fb^f microplate reader Spectra max plus (Molecular 
device*!) X*T>M<7)$m&405nm\c£Z>%-&&b LT9J 

"CfeSVI I a-3 1fi s faft,0£jSKKfc#LTfcff 
£M (VI 1 a-W) <fc9i§v^#fitt4r?FU 
0*2 2 — 2 3f&t?fcofc 0 

[003 1] 

[*2] 









ft 
31/W 


VI I a-W 


VIIa-31 


Chronozym tPA 


IHPhe-Gly-Arg 


37.6 


117.6 


3 


S-2288 


H-D-Ile-Pro-Arg 


25.8 


304.2 


12 


S-2366 


pyro-Glu-Pro-Arg 


11.5 


267.8 


23 


S-2238 


B-D-Phe-Pip-Arg 


11.3 


86.6 


8 


ChroDozyn X 


D-Nile-Gly-Arg 


13.0 


48.6 


4 


S-2302 


H-D-Pro-Phe-Arg 


7.4 


38.3 


5 


S-2765 


Z-D-Arg-Gly-Arg 


13.3 


20.6 


2 


Chrojoozyn TRY 


CBz-Val-Gly-Arg 


5.6 


28.2 


5 


S-2444 


pyx o-G 1 vr Gl y-Ar g 


1.5 


18.9 


13 


S-2222 


Bz-Ile-Glu-Gly-Arg 


5.6 


16.4 


3 


S-2403 


pyr o- Gl u- Phe- Ly s 


0,3 


5.9 


19 
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SEQUENCE LISTING 

<110> The Chemo-Sero-Therapeutic Research Institute 
<120> Recombinant mutants of blood coagulation factor VII 
<160> 12 
<210> 1 
<211> 1221 
<212> DNA 

<213> blood coagulation factor VII 
<400> 1 

GCC AAC GCG TTC CTG GAG GAG CTG CGG CCG GGC TCC CTG GAG AGG GAG 48 
Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 

15 10 15 

TGC AAG GAG GAG CAG TGC TCC TTC GAG GAG GCC CGG GAG ATC TTC AAG 96 
Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 

20 25 30 

GAC GCG GAG AGG ACG AAG CTG TTC TGG ATT TCT TAC ACT GAT GGG GAC 144 
Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 

35 40 45 

CAG TGT GCC TCA AGT CCA TGC CAG AAT GGG GGC TCC TGC AAG GAC CAG 192 
Gin Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 

50 55 60 

CTC CAG TCC TAT ATC TGC TTC TGC CTC CCT GCC TTC GAG GGC CGG AAC 240 
Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 
65 70 75 80 

TGT GAG ACG CAC AAG GAT GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC 288 
Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 

85 90 95 

GGC TGT GAG CAG TAC TGC AGT GAC CAC ACG GGC ACC AAG CGC TCC TGT 336 
Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 

100 105 110 

CGG TGC CAC GAG GGG TAC TCT CTG CTG GCA GAC GGG GTG TCC TGC ACA 384 
Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 

115 120 125 

CCC ACA GTT GAA TAT CCA TGT GGA AAA ATA CCT ATT CTA GAA AAA AGA 432 
Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 

130 135 140 

AAT GCC AGC AAA CCC CAA GGC CGA ATT GTG GGG GGC AAG GTG TGC CCC 480 
Asn Ala Ser Lys Pro Gin Gly Arg He Val Gly Gly Lys Val Cys Pro 
145 150 155 160 

AAA GGG GAG TGT CCA TGG CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 528 
Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 

165 170 175 

TTG TGT GGG GGG ACC CTG ATC AAC ACC ATC TGG GTG GTC TCC GCG GCC 576 
Leu Cys Gly Gly Thr Leu He Asn Thr He Trp Val Val Ser Ala Ala 

180 185 190 

CAC TGT TTC GAC AAA ATC AAG AAC TGG AGG AAC CTG ATC GCG GTG CTG 624 
His Cys Phe Asp Lys lie Lys Asn Trp Arg Asn Leu He Ala Val Leu 
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195 200 205 

GGC GAG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGG CGG 672 
Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 

210 215 220 

GTG GCG CAG GTC ATC ATC CCC AGC ACG TAC GTC CCG GGC ACC ACC AAC 720 
Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 
225 230 235 240 

CAC GAC ATC GCG CTG CTC CGC CTG CAC CAG CCC GTG GTC CTC ACT GAC 768 
His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 

245 250 255 

CAT GTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC TCT GAG AGG ACG 816 
His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 

260 265 270 

CTG GCC TTC GTG CGC TTC TCA TTG GTC AGC GGC TGG GGC CAG CTG CTG 864 
Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 

275 280 285 

GAC CGT GGC GCC ACG GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC CGG 912 
Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 

290 295 300 

CTG ATG ACC CAG GAC TGC CTG CAG CAG TCA CGG AAG GTG GGA GAC TCC 960 
Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 
305 310 315 320 

CCA A AT ATC ACG GAG TAC ATG TTC TGT GCC GGC TAC TCG GAT GGC AGC 1008 
Pro Asn lie Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 

325 330 335 

AAG GAC TCC TGC AAG GGG GAC AGT GGA GGC CCA CAT GCC ACC CAC TAC 1056 
Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 

340 345 350 

CGG GGC ACG TGG TAC CTG ACG GGC ATC GTC AGC TGG GGC CAG GGC TGC 1104 
Arg Gly Thr Trp Tyr Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys 

355 360 365 

GCA ACC GTG GGC CAC TTT GGG GTG TAC ACC AGG GTC TCC CAG TAC ATC 1152 
Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He 

370 375 380 

GAG TGG CTG CAA AAG CTC ATG CGC TCA GAG CCA CGC CCA GGA GTC CTC 1200 
Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 
385 390 395 400 

CTG CGA GCC CCA TIT CCC TAG 1221 
Leu Arg Ala Pro Phe Pro 
405 

<210> 2 
<211> 406 
<212> PRT 

<213> blood coagulation factor VII 
<400> 2 

Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 

1 5 10 15 

Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 

20 25 30 

Asp Ala Glu Arg Thr Lys Leu Phe Trp lie Ser Tyr Ser Asp Gly Asp 
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35 40 45 

Gin Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 

50 55 60 

Leu Gin Ser Tyr lie Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 

65 70 75 80 

Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 

85 90 95 

Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 

100 105 130 

Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 

115 120 125 

Pro Thr Val Glu Tyr Pro Cys Gly Lys lie Pro lie Leu Glu Lys Arg 

130 135 140 

Asn Ala Ser Lys Pro Gin Gly Arg He Val Gly Gly Lys Val Cys Pro 
145 150 155 160 

Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 

165 170 175 

Leu Cys Gly Gly Thr Leu lie Asn Thr lie Trp Val Val Ser Ala Ala 

180 185 190 

His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 

195 200 205 

Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 

210 215 220 

Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 
225 230 235 240 

His Asp Tie Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 

245 250 255 

His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 

260 265 270 

Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 

275 280 285 

Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 

290 295 300 

Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 
305 310 315 320 

Pro Asn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 

325 330 335 

Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 

340 345 350 

Arg Gly Thr Trp Tyr Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys 

355 360 365 

Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He 

370 375 380 

Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 
385 390 395 400 

Leu Arg Ala Pro Phe Pro 
405 

<210> 3 
<211> 1221 
<212> DNA 
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<213> artificial sequence 
<220> 

<223> Amino acid sequence of recombinant mutant of blood coagulation fac 
tor VII in which both of the 159th Cysteine and the 164th Cysteine are r 
eplaced with Alanine, and cDNA sequence coding thereof. 
<400> 3 

GCC AAC GCG TTC CTG GAG GAG CTG CGG CCG GGC TCC CTG GAG AGG GAG 48 
Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 

15 10 15 

TGC AAG GAG GAG CAG TGC TCC TTC GAG GAG GCC CGG GAG ATC TTC AAG 96 
Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu lie Phe Lys 

20 25 30 

GAC GCG GAG AGG ACG AAG CTG TTC TGG ATT TCT TAC AGT GAT GGG GAC 144 
Asp Ala Glu Arg Thr Lys Leu Phe Trp lie Ser Tyr Ser Asp Gly Asp 

35 40 45 

CAG TGT GCC TCA AGT CCA TGC CAG AAT GGG GGC TCC TGC AAG GAC CAG 192 
Gin Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 

50 55 60 

CTC CAG TCC TAT ATC TGC TTC TGC CTC CCT GCC TTC GAG GGC CGG AAC 240 
Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 

65 70 75 80 

TGT GAG ACG CAC AAG GAT GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC 288 
Cys Glu Thr His Lys Asp Asp Gin Leu lie Cys Val Asn Glu Asn Gly 

85 90 95 

GGC TGT GAG CAG TAC TGC AGT GAC CAC ACG GGC ACC AAG CGC TCC TGT 336 
Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 

100 105 110 

CGG TGC CAC GAG GGG TAC TCT CTG CTG GCA GAC GGG GTG TCC TGC ACA 384 
Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 

115 120 125 

CCC ACA GTT GAA TAT CCA TGT GGA AAA ATA CCT ATT CTA GAA AAA AGA 432 
Pro Thr Val Glu Tyr Pro Cys Gly Lys lie Pro He Leu Glu Lys Arg 

130 135 140 

AAT GCC AGC AAA CCC CAA GGC CGA ATT GTG GGG GGC AAG GTG GCC CCC 480 
Asn Ala Ser Lys Pro Gin Gly Arg He Val Gly Gly Lys Val Ala Pro 
145 150 155 160 

AAA GGG GAG GCC CCA TGG CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 528 
Lys Gly Glu Ala Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 

165 170 175 

TTG TGT GGG GGG ACC CTG ATC AAC ACC ATC TGG GTG GTC TCC GCG GCC 576 
Leu Cys Gly Gly Thr Leu lie Asn Thr He Trp Val Val Ser Ala Ala 

180 185 190 

CAC TGT TTC GAC AAA ATC AAG AAC TGG AGG AAC CTG ATC GCG GTG CTG 624 
His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 

195 200 205 

GGC GAG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGG CGG 672 
Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 

210 215 220 

GTG GCG CAG GTC ATC ATC CCC AGC ACG TAC GTC CCG GGC ACC ACC AAC 720 
Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 
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225 230 235 240 

CAC GAC ATC GCG CTG CTC CGC CTG CAC CAG CCC GTG GTC CTC ACT GAC 768 

His Asp lie Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 

245 250 255 

CAT GTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC TCT GAG AGG ACG , 816 
His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 

260 265 270 

CTG GCC TTC GTG CGC TTC TCA TTG GTC AGC GGC TGG GGC CAG CTG CTG 864 
Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 

275 280 285 

GAC CGT GGC GCC ACG GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC CGG 912 
Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 

290 295 300 

CTG ATG ACC CAG GAC TGC CTG CAG CAG TCA CGG AAG GTG GGA GAC TCC 960 
Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 
305 310 315 320 

CCA AAT ATC ACG GAG TAC ATG TTC TGT GCC GGC TAC TCG GAT GGC AGC 1008 
Pro Asn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 

325 330 335 

AAG GAC TCC TGC AAG GGG GAC AGT GGA GGC CCA CAT GCC ACC CAC TAC 1056 
Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 

340 345 350 

CGG GGC ACG TGG TAC CTG ACG GGC ATC GTC AGC TGG GGC CAG GGC TGC 1104 
Arg Gly Thr Trp Tyr Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys 

355 360 365 

GCA ACC GTG GGC CAC TTT GGG GTG TAC ACC AGG GTC TCC CAG TAC ATC 1152 
Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He 

370 375 380 

GAG TGG CTG CAA AAG CTC ATG CGC TCA GAG CCA CGC CCA GGA GTC CTC 1200 
Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 
385 390 395 400 

CTG CGA GCC CCA TTT CCC TAG 1221 
Leu Arg Ala Pro Phe Pro 
405 

<210> 4 
<211> 406 
<212> PRT 

<213> artificail sequence 
<220> 

<223> Amino acid sequence of recombinant mutant of blood coagulation fac 
tor VH in which both of the 159th Cysteine and the 164th Cysteine are r 
eplaced with Alanine. 
<400> 4 

Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 

15 10 15 

Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 

20 25 30 

Asp Ala Glu Arg Thr Lys Leu Phe Trp lie Ser Tyr Ser Asp Gly Asp 

35 40 45 

Gin Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 
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50 55 60 

Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 

65 70 75 80 

Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 

85 90 95 

Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 

100 105 HO 

Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 

115 120 125 

Pro Thr Val Glu Tyr Pro Cys Gly Lys lie Pro He Leu Glu Lys Arg 

130 135 140 

Asn Ala Ser Lys Pro Gin Gly Arg lie Val Gly Gly Lys Val Ala Pro 
145 150 155 160 

Lys Gly Glu Ala Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 

165 170 175 

Leu Cys Gly Gly Thr Leu He Asn Thr He Trp Val Val Ser Ala Ala 

180 185 190 

His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 

195 200 205 

Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 

210 215 220 

Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 
225 230 235 240 

His Asp lie Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 

245 250 255 

His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 

260 265 270 

Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 

275 280 285 

Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 

290 295 300 

Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 
305 310 315 320 

Pro Asn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 

325 330 335 

Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 

340 345 350 

Arg Gly Thr Trp Tyr Leu Thr Gly lie Val Ser Trp Gly Gin Gly Cys 

355 360 365 

Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He 

370 375 380 

Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 
385 390 395 400 

Leu Arg Ala Pro Phe Pro 
405 

<210> 5 
<211> 1221 
<212> DNA 

<213> artificial sequence 
<220> 
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<223> Amino acid sequence of recombinant mutant of blood coagulation fac 
tor VII in which the 164th Cysteine is replaced with Alanine and the 299 
Valine is replaced with Cysteine, and cDNA sequence coding thereof. 
<400> 5 

GCC AAC GCG TTC CTG GAG GAG CTG CGG CCG GGC TCC CTG GAG AGG GAG 48 
Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 

15 10 15 

TGC AAG GAG GAG CAG TGC TCC TTC GAG GAG GCC CGG GAG ATC TTC AAG 96 
Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 

20 25 30 

GAC GCG GAG AGG ACG AAG CTG TTC TGG ATT TCT TAC AGT GAT GGG GAC 144 
Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 

35 40 45 

CAG TGT GCC TCA AGT CCA TGC CAG A AT GGG GGC TCC TGC AAG GAC CAG 192 
Gin Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 

50 55 60 

CTC CAG TCC TAT ATC TGC TTC TGC CTC CCT GCC TTC GAG GGC CGG AAC 240 
Leu Gin Ser Tyr lie Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 

65 70 75 80 

TGT GAG ACG CAC AAG GAT GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC 288 
Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 

85 90 95 

GGC TGT GAG CAG TAC TGC AGT GAC CAC ACG GGC ACC AAG CGC TCC TGT 336 
Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 

100 105 110 

CGG TGC CAC GAG GGG TAC TCT CTG CTG GCA GAC GGG GTG TCC TGC ACA 384 
Arg Cys Ilis Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 

115 120 125 

CCC ACA GTT GAA TAT CCA TGT GGA AAA ATA CCT ATT CTA GAA AAA AGA 432 
Pro Thr Val Glu Tyr Pro Cys Gly Lys lie Pro He Leu Glu Lys Arg 

130 135 140 

AAT GCC AGC AAA CCC CAA GGC CGA ATT GTG GGG GGC AAG GTG TGC CCC 480 
Asn Ala Ser Lys Pro Gin Gly Arg He Val Gly Gly Lys Val Cys Pro 
145 150 155 160 

AAA GGG GAG GtC CCA TGG CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 528 
Lys Gly Glu Ala Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 

165 170 175 

TTG TGT GGG GGG ACC CTG ATC AAC ACC ATC TGG GTG GTC TCC GCG GCC 576 
Leu Cys Gly Gly Thr Leu lie Asn Thr lie Trp Val Val Ser Ala Ala 

180 185 190 

CAC TGT TTC GAC AAA ATC AAG AAC TGG AGG AAC CTG ATC GCG GTG CTG 624 
His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 

195 200 205 

GGC GAG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGG CGG 672 
Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 

210 215 220 

GTG GCG CAG GTC ATC ATC CCC AGC ACG TAC GTC CCG GGC ACC ACC AAC 720 
Val Ala Gin Val lie He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 
225 230 235 240 

CAC GAC ATC GCG CTG CTC CGC CTG CAC CAG CCC GTG GTC CTC ACT GAC 768 
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His Asp lie Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 

245 250 255 

CAT GTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC TCT GAG AGG ACG 816 
His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 

260 265 270 

CTG GCC TTC GTG CGC TTC TCA TTG GTC AGC GGC TGG GGC CAG CTG CTG 864 
Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 

275 280 285 

GAC CGT GGC GCC ACG GCC CTG GAG CTC ATG TGC CTC A AC GTG CCC CGG 912 
Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Cys Leu Asn Val Pro Arg 

290 295 300 

CTG ATG ACC CAG GAC TGC CTG CAG CAG TCA CGG AAG GTG GGA GAC TCC 960 
Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 
305 310 315 320 

CCA AAT ATC ACG GAG TAC ATG TTC TGT GCC GGC TAC TCG GAT GGC AGC 1008 
Pro Asn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 

325 330 335 

AAG GAC TCC TGC AAG GGG GAC AGT GGA GGC CCA CAT GCC ACC CAC TAC 1056 
Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 

340 345 350 

CGG GGC ACG TGG TAC CTG ACG GGC ATC GTC AGC TGG GGC CAG GGC TGC 1104 
Arg Gly Thr Trp Tyr Leu Thr Gly lie Val Ser Trp Gly Gin Gly Cys 

355 360 365 

GCA ACC GTG GGC CAC TTT GGG GTG TAC ACC AGG GTC TCC CAG TAC ATC 1152 
Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He 

370 375 380 

GAG TGG CTG CAA AAG CTC ATG CGC TCA GAG CCA CGC CCA GGA GTC CTC 1200 
Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 
385 390 395 400 

CTG CGA GCC CCA TTT CCC TAG 1221 
Leu Arg Ala Pro Phe Pro 
405 

<210> 6 
<211> 406 
<212> PRT 

<213> artificial sequence 
<220> 

<223> Amino acid sequence of recombinant mutant of blood coagulation fac 
tor VI 1 in which the 164th Cysteine is replaced with Alanine and the 299 
Valine is replaced with Cysteine. 
<400> 6 

Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 

1 5 10 15 

Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu lie Phe Lys 

20 25 30 

Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 

35 40 45 

Gin Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 

50 55 60 

Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 
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65 70 75 80 

Cys GIu Thr His Lys Asp Asp Gin Leu l]e Cys Val Asn Glu Asn Gly 

85 90 95 

Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 

100 105 110 

Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 

115 120 125 

Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro lie Leu Glu Lys Arg 

130 • 135 140 

Asn Ala Ser Lys Pro Gin Gly Arg lie Val Gly Gly Lys Val Cys Pro 
145 150 155 160 

Lys Gly Glu Ala Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 

165 « 170 175 

Leu Cys Gly Gly Thr Leu He Asn Thr He Trp Val Val Ser Ala Ala 

180 185 190 

His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 

195 200 205 

Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 

210 215 220 

Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 
225 230 235 240 

His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 

245 250 255 

His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 

260 265 270 

Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 

275 280 285 

Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Cys Leu Asn Val Pro Arg 

290 295 300 

Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 
305 310 315 320 

Pro Asn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 

325 330 335 

Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 

340 345 350 

Arg Gly Thr Trp Tyr Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys 

355 360 365 

Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr lie 

370 375 380 

Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 
385 390 395 400 

Leu Arg Ala Pro Phe Pro 
405 

<210> 7 
<211> 1221 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Amino acid sequence of recombinant mutant of blood coagulation fac 
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tor VII in which the 5 amino acid residues from the 235th Valine to 239t 
h threonine are replaced with Asp-Arg-Lys-Thr-Leu, and cDNA sequence codi 
ng thereof. 
<400> 7 

GCC AAC GCG TTC CTG GAG GAG CTG CGG CCG GGC TCC CTG GAG AGG GAG 48 
Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 

1 5 10 15 

TGC AAG GAG GAG CAG TGC TCC TTC GAG GAG GCC CGG GAG ATC TTC AAG 96 
Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu lie Phe Lys 

20 25 30 

GAC GCG GAG AGG ACG AAG CTG TTC TGG ATT TCT TAC AGT GAT GGG GAC 144 
Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 

35 40 45 

CAG TGT GCC TCA AGT CCA TGC CAG A AT GGG GGC TCC TGC AAG GAC CAG 192 
Gin Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 

50 55 60 

CTC CAG TCC TAT ATC TGC TTC TGC CTC CCT GCC TTC GAG GGC CGG AAC 240 
Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 

65 70 75 80 

TGT GAG ACG CAC AAG GAT GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC 288 
Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 

85 90 95 

GGC TGT GAG CAG TAC TGC AGT GAC CAC ACG GGC ACC AAG CGC TCC TGT 336 
Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 

100 105 110 

CGG TGC CAC GAG GGG TAC TCT CTG CTG GCA GAC GGG GTG TCC TGC ACA 384 
Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 

115 120 125 

CCC ACA GTT GAA TAT CCA TGT GGA AAA ATA CCT ATT CTA GAA AAA AGA 432 
Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro lie Leu Glu Lys Arg 

130 135 140 

AAT GCC AGC AAA CCC CAA GGC CGA ATT GTG GGG GGC AAG GTG TGC CCC 480 
Asn Ala Ser Lys Pro Gin Gly Arg He Val Gly Gly Lys Val Cys Pro 
145 150 155 160 

AAA GGG GAG TGT CCA TGG CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 528 
Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 

165 170 175 

TTG TGT GGG GGG ACC CTG ATC AAC ACC ATC TGG GTG GTC TCC GCG GCC 576 
Leu Cys Gly Gly Thr Leu lie Asn Thr He Trp Val Val Ser Ala Ala 

180 185 190 

CAC TGT TTC GAC AAA ATC AAG AAC TGG AGG AAC CTG ATC GCG GTG CTG 624 
His Cys Phe Asp Lys lie Lys Asn Trp Arg Asn Leu lie Ala Val Leu 

195 200 205 

GGC GAG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGG CGG 672 
Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 

210 215 220 

GTG GCG CAG GTC ATC ATC CCC AGC ACG TAC GAC AGG AAG ACT CTG AAC 720 
Val Ala Gin Val He lie Pro Ser Thr Tyr Asp Arg Lys Thr Leu Asn 
225 230 235 240 

CAC GAC ATC GCG CTG CTC CGC CTG CAC CAG CCC GTG GTC CTC ACT GAC 768 
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His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 

245 250 255 

CAT GTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC TCT GAG AGG ACG 816 
His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 

260 265 270 

CTG GCC TTC GTG CGC TTC TCA TTC GTC AGC GGC TGG GGC CAG CTG CTG 864 
Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 

275 280 285 

GAC CGT GGC GCC ACG GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC CGG 912 
Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 

290 295 300 

CTG ATG ACC CAG GAC TGC CTG CAG CAG TCA CGG AAG GTG GGA GAC TCC 960 
Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 
305 310 315 320 

CCA AAT ATC ACG GAG TAC ATG TTC TGT GCC GGC TAC TCG GAT GGC ACC 1008 
Pro Asn He Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 

325 330 335 

AAG GAC TCC TGC AAG GGG GAC AGT GGA GGC CCA CAT GCC ACC CAC TAC 1056 
Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 

340 345 350 

CGG GGC ACG TGG TAC CTG ACG GGC ATC GTC AGC TGG GGC CAG GGC TGC 1104 
Arg Gly Thr Trp Tyr Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys 

355 360 365 

GCA ACC GTG GGC CAC TTT GGG GTG TAC ACC AGG GTC TCC CAG TAC ATC 1152 
Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He 

370 375 380 

GAG TGG CTG CAA AAG CTC ATG CGC TCA GAG CCA CGC CCA GGA GTC CTC 1200 
Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 
385 390 395 400 

CTG CGA GCC CCA TTT CCC TAG 1221 
Leu Arg Ala Pro Phe Pro 



405 

<210> 8* 
<211> 406 
<212> PRT 

<213> artificial sequence 
<220> 

<223> Amino acid sequence of recombinant mutant of blood coagulation fac 
tor VII in which the 5 amino acid residues from the 235th Valine to 239t 
h threonine are replaced with Asp-Arg-Lys-Thr-Leu. 
<400> 8 

Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 

15 10 15 

Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 

20 25 30 

Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 

35 40 45 

Gin Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 
50 55 60 



(18) 



200 1- 61479 



Leu Gin Ser Tyr lie Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 

65 70 75 80 

Cys Glu Thr His Lys Asp Asp Gin Leu lie Cys Val Asn Glu Asn Gly 

85 90 95 

Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 

100 105 110 

Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 

115 120 125 

Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro lie Leu Glu Lys Arg 

130 135 140 

Asn Ala Ser Lys Pro Gin Gly Arg He Val Gly Gly Lys Val Cys Pro 
145 150 155 160 

Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 

165 170 175 

Leu Cys Gly Gly Thr Leu lie Asn Thr He Trp Val Val Ser Ala Ala 

180 185 190 

His Cys Phe Asp Lys lie Lys Asn Trp Arg Asn Leu He Ala Val Leu 

195 200 205 

Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 

210 215 220 

Val Ala Gin Val lie He Pro Ser Thr Tyr Asp Arg Lys Thr Leu Asn 
225 230 235 240 

His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 

245 250 255 

His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 

260 265 270 

Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 

275 280 285 

Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 

290 295 300 

Leu Met Thr Gin Asp Cys Leu Gin Gin Ser Arg Lys Val Gly Asp Ser 
305 310 315 320 

Pro Asn lie Thr Glu Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser 

325 330 335 

Lys Asp Ser Cys Lys Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr 

340 345 350 

Arg Gly Thr Trp Tyr Leu Thr Gly lie Val Ser Trp Gly Gin Gly Cys 

355 360 365 

Ala Thr Val Gly His Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He 

370 375 380 

Glu Trp Leu Gin Lys Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu 
385 390 395 400 

Leu Arg Ala Pro Phe Pro 
405 

<210> 9 
<211> 1206 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Amino acid sequence of recombinant mutant of blood coagulation fac 
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tor V]] in which the 12 amino acid residues from the 3 J 1 th leucine to 32 
2th asparagine are replaced with Glu-Ala-Ser-Tyr-Pro-Gly-Lys, and cDNA se 
quence coding thereof. 
<400> 9 

GCC AAC GCG TTC CTG GAG GAG CTG CGG CCG GGC TCC CTG GAG AGG GAG 48 
Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 

15 10 15 

TGC AAG GAG GAG CAG TGC TCC TTC GAG GAG GCC CGG GAG ATC TTC AAG 96 
Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 

20 25 30 

GAC GCG GAG AGG ACG AAG CTG TTC TGG ATT TCT TAC AGT GAT GGG GAC 144 
Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 

35 40 45 

CAG TGT GCC TCA AGT CCA TGC CAG AAT GGG GGC TCC TGC AAG GAC CAG 192 
Gin Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 

50 55 60 

CTC CAG TCC TAT ATC TGC TTC TGC CTC CCT GCC TTC GAG GGC CGG AAC 240 
Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 
65 70 75 80 

TGT GAG ACG CAC AAG GAT GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC 288 
Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 

85 90 95 

GGC TGT GAG CAG TAC TGC AGT GAC CAC ACG GGC ACC AAG CGC TCC TGT 336 
Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 

100 105 110 

CGG TGC CAC GAG GGG TAC TCT CTG CTG GCA GAC GGG GTG TCC TGC ACA 384 
Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 

115 120 125 

CCC ACA GTT GAA TAT CCA TGT GGA AAA ATA CCT ATT CTA GAA AAA AGA 432 
Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 

130 135 140 

AAT GCC AGC AAA CCC CAA GGC CGA ATT GTG GGG GGC AAG GTG TGC CCC 480 
Asn Ala Ser Lys Pro Gin Gly Arg He Val Gly Gly Lys Val Cys Pro 
145 150 155 160 

AAA GGG GAG TGT CCA TGG CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 528 
Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 

165 170 175 

TTG TGT GGG GGG ACC CTG ATC AAC ACC ATC TGG GTG GTC TCC GCG GCC 576 
Leu Cys Gly Gly Thr Leu He Asn Thr He Trp Val Val Ser Ala Ala 

180 185 190 

CAC TGT TTC GAC AAA ATC AAG AAC TGG AGG AAC CTG ATC GCG GTG CTG 624 
His Cys Phe Asp Lys lie Lys Asn Trp Arg Asn Leu He Ala Val Leu 

195 200 205 

GGC GAG CAC GAC CTC AGC GAG CAC GAC GGG GAT GAG CAG AGC CGG CGG 672 
Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 

210 215 220 

GTG GCG CAG GTC ATC ATC CCC AGC ACG TAC GTC CCG GGC ACC ACC AAC 720 
Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 
225 230 235 240 

CAC GAC ATC GCG CTG CTC CGC CTG CAC CAG CCC GTG GTC CTC ACT GAC 768 
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His Asp lie Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 

245 250 255 

CAT GTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC TCT GAG AGG ACG 816 
His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 

260 265 270 

CTG GCC TTC GTG CGC TTC TCA TTG GTC AGC GGC TGG GGC CAG CTG CTG 864 
Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 

275 280 285 

GAC CGT GGC GCC ACG GCC CTG GAG CTC ATG GTG CTC AAC GTG CCC CGG 912 
Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 

290 295 300 

CTG ATG ACC CAG GAC TGC GAA GCC TCC TAC CCT GGA AAG ATC ACG GAG 960 
Leu Met Thr Gin Asp Cys Glu Ala Ser Tyr Pro Gly Lys He Thr Glu 
305 310 315 320 

TAC ATG TTC TGT GCC GGC TAC TCG GAT GGC AGC AAG GAC TCC TGC AAG 1008 
Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser Lys Asp Ser Cys Lys 

325 330 335 

GGG GAC AGT GGA GGC CCA CAT GCC ACC CAC TAC CGG GGC ACG TGG TAC 1056 
Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp Tyr 

340 345 350 

CTG ACG GGC ATC GTC AGC TGG GGC CAG GGC TGC GCA ACC GTG GGC CAC 1104 
Leu Thr Gly lie Val Ser Trp Gly Gin Gly Cys Ala Thr Val Gly His 

355 360 365 

TTT GGG GTG TAC ACC AGG GTC TCC CAG TAC ATC GAG TGG CTG CAA AAG 1152 
Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr lie Glu Trp Leu Gin Lys 

370 375 380 

CTC ATG CGC TCA GAG CCA CGC CCA GGA GTC CTC CTG CGA GCC CCA TTT 1200 
Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu Leu Arg Ala Pro Phe 
385 390 395 400 

CCC TAG 1206 
Pro 

<210> 10 
<211> 401 
<212> PRT 

<213> artificial sequence 
<220> 

<223> Amino acid sequence of recombinant mutant of blood coagulation fac 
tor VI 1 in which the 12 amino acid residues from the 311th leucine to 32 
2th asparagine are replaced with Glu-Ala-Ser-Tyr-Pro-Gly-Lys. 
<400> 10 

Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 

15 10 15 

Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 

20 25 30 

Asp Ala Glu Arg Thr Lys Leu Phe Trp lie Ser Tyr Ser Asp Gly Asp 

35 40 45 

Gin Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 

50 55 60 

Leu Gin Ser Tyr lie Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 
65 70 75 80 
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Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 

85 90 95 

Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 

100 105 110 

Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 

115 120 125 

Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 

330 135 140 

Asn Ala Ser Lys Pro Gin Gly Arg lie Val Gly Gly Lys Val Cys Pro 
145 350 155 160 

Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 

165 170 175 

Leu Cys Gly Gly Thr Leu He Asn Thr He Trp Val Val Ser Ala Ala 

180 185 390 

His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 

195 200 205 

Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 

210 215 220 

Val Ala Gin Val He He Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn 
225 230 235 240 

His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 

245 250 255 

His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 

260 265 270 

Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 

275 280 285 

Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 

290 295 300 

Leu Met Thr Gin Asp Cys Glu Ala Ser Tyr Pro Gly Lys He Thr Glu 
305 310 315 320 

Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser Lys Asp Ser Cys Lys 

325 330 335 

Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp Tyr 

340 345 350 

Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys Ala Thr Val Gly His 

355 360 365 

Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He Glu Trp Leu Gin Lys 

370 375 380 

Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu Leu Arg Ala Pro Phe 
385 390 395 400 

Pro 

<210> 11 
<2H> 1206 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Amino acid sequence of recombinant mutant of blood coagulation fac 
tor VII in which the 5 amino acid residues from the 235th Valine to 239t 
h threonine are replaced with Asp-Arg-Lys-Thr-Leu and the 12 amino acid 
residues from the 311th leucine to 322th asparagine are replaced with Gl 
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u-Ala-Ser-Tyr-Pro-Gly-Lys, and cDNA sequence coding thereof. 
<400> 11 

GCC AAC GCG TTC CTG GAG GAG CTG CGG CCG GGC TCC CTG GAG AGG GAG 48 
Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 

15 10 15 

TGC AAG GAG GAG CAG TGC TCC TTC GAG GAG GCC CGG GAG ATC TTC AAG 96 
Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu lie Phe Lys 

20 25 30 

GAC GCG GAG AGG ACG AAG CTG TTC TGG ATT TCT TAC AGT GAT GGG GAC 144 
Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 

35 40 45 

CAG TGT GCC TCA AGT CCA TGC CAG AAT GGG GGC TCC TGC AAG GAC CAG 192 
Gin Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 

50 55 60 

CTC CAG TCC TAT ATC TGC TTC TGC CTC CCT GCC TTC GAG GGC CGG AAC 240 
Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 

65 70 75 80 

TGT GAG ACG CAC AAG GAT GAC CAG CTG ATC TGT GTG AAC GAG AAC GGC 288 
Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 

85 90 95 

GGC TGT GAG CAG TAC TGC AGT GAC CAC ACG GGC ACC AAG CGC TCC TGT 336 
Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 

100 105 110 

CGG TGC CAC GAG GGG TAC TCT CTG CTG GCA GAC GGG GTG TCC TGC ACA 384 
Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 

115 120 125 

CCC ACA GTT GAA TAT CCA TGT GGA AAA ATA CCT ATT CTA GAA AAA AGA 432 
Pro Thr Val Glu Tyr Pro Cys Gly Lys lie Pro lie Leu Glu Lys Arg 

130 135 140 

AAT GCC AGC AAA CCC CAA GGC CGA ATT GTG GGG GGC AAG GTG TGC CCC 480 
Asn Ala Ser Lys Pro Gin Gly Arg lie Val Gly Gly Lys Val Cys Pro 
145 150 155 160 

AAA GGG GAG TGT CCA TGG CAG GTC CTG TTG TTG GTG AAT GGA GCT CAG 528 
Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 

165 170 175 

TTG TGT GGG GGG ACC CTG ATC AAC ACC ATC TGG GTG GTC TCC GCG GCC 576 
Leu Cys Gly Gly Thr Leu He Asn Thr He Trp Val Val Ser Ala Ala 

180 185 190 

CAC TGT TTC GAC AAA ATC AAG AAC TGG AGG AAC CTG ATC GCG GTG CTG 624 
His Cys Phe Asp Lys He Lys Asn Trp Arg Asn Leu He Ala Val Leu 

195 200 205 

GGC GAG CAC GAC CTC AGC CAG CAC CAC GGG GAT GAC CAG AGC CGC CCG 672 
Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 

210 215 220 

GTG GCG CAG GTC ATC ATC CCC AGC ACG TAC GAC AGG AAG ACT CTG AAC 720 
Val Ala Gin Val He He Pro Ser Thr Tyr Asp Arg Lys Thr Leu Asn 
225 230 235 240 

CAC GAC ATC GCG CTG CTC CGC CTG CAC CAG CCC GTG GTC CTC ACT GAC 768 
His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 
245 250 255 
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CAT GTG GTG CCC CTC TGC CTG CCC GAA CGG ACG TTC TCT GAG AGG ACG 816 
His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 

260 265 270 

CTG GCC TTC GTG CGC TTC TCA TTG GTC AGC GGC TGG GGC CAG CTG CTG 864 
Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 

275 280 285 

GAC CGT GGC GCC ACG GCC CTG GAG CTC ATG GTG CTC A AC GTG CCC CGG 912 
Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 

290 295 300 

CTG ATG ACC CAG GAC TGC GAA GCC TCC TAC CCT GGA AAG ATC ACG GAG 960 
Leu Met Thr Gin Asp Cys Glu Ala Ser Tyr Pro Gly Lys He Thr Glu 
305 310 315 320 

TAC ATG TTC TGT GCC GGC TAC TCG GAT GGC AGC AAG GAC TCC TGC AAG 1008 
Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser Lys Asp Ser Cys Lys 

325 330 335 

GGG GAC AGT GGA GGC CCA CAT GCC ACC CAC TAC CGG GGC ACG TGG TAC 1056 
Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp Tyr 

340 345 350 

CTG ACG GGC ATC GTC AGC TGG GGC CAG GGC TGC GCA ACC GTG GGC CAC 1104 
Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys Ala Thr Val Gly His 

355 360 365 

TTT GGG GTG TAC ACC AGG GTC TCC CAG TAC ATC GAG TGG CTG CAA AAG 1152 
Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He Glu Trp Leu Gin Lys 

370 375 380 

CTC ATG CGC TCA GAG CCA CGC CCA GGA GTC CTC CTG CGA GCC CCA TTT 1200 
Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu Leu Arg Ala Pro Phe 
385 390 395 400 

CCC TAG 1206 
Pro 

<210> 12 
<2H> 401 
<212> PUT 

<213> artificial sequence 
<220> 

<223> Amino acid sequence of recombinant mutant of blood coagulation fac 
tor VII in which the 5 amino acid residues from the 235th Valine to 239t 
h threonine are replaced with Asp-Arg-Lys-Thr-Leu and the 12 amino acid 
residues from the 311th leucine to 322th asparagine are replaced with Gl 
u-A 1 a-Ser-Tyr-Pro-G 1 y-Ly s. 
<400> 12 

Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu 

15 10 15 

Cys Lys Glu Glu Gin Cys Ser Phe Glu Glu Ala Arg Glu He Phe Lys 

20 25 30 

Asp Ala Glu Arg Thr Lys Leu Phe Trp He Ser Tyr Ser Asp Gly Asp 

35 40 45 

Gin Cys Ala Ser Ser Pro Cys Gin Asn Gly Gly Ser Cys Lys Asp Gin 

50 55 60 

Leu Gin Ser Tyr He Cys Phe Cys Leu Pro Ala Phe Glu Gly Arg Asn 
65 70 75 80 
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Cys Glu Thr His Lys Asp Asp Gin Leu He Cys Val Asn Glu Asn Gly 

85 90 95 

Gly Cys Glu Gin Tyr Cys Ser Asp His Thr Gly Thr Lys Arg Ser Cys 

100 105 110 

Arg Cys His Glu Gly Tyr Ser Leu Leu Ala Asp Gly Val Ser Cys Thr 

115 120 125 

Pro Thr Val Glu Tyr Pro Cys Gly Lys He Pro He Leu Glu Lys Arg 

130 135 140 

Asn Ala Ser Lys Pro Gin Gly Arg He Val Gly Gly Lys Val Cys Pro 
145 150 155 160 

Lys Gly Glu Cys Pro Trp Gin Val Leu Leu Leu Val Asn Gly Ala Gin 

165 170 175 

Leu Cys Gly Gly Thr Leu lie Asn Thr lie Trp Val Val Ser Ala Ala 

180 185 190 

His Cys Phe Asp Lys lie Lys Asn Trp Arg Asn Leu lie Ala Val Leu 

195 200 205 

Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gin Ser Arg Arg 

210 215 220 

Val Ala Gin Val He He Pro Ser Thr Tyr Asp Arg Lys Thr Leu Asn 
225 230 235 240 

His Asp He Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp 

245 250 255 

His Val Val Pro Leu Cys Leu Pro Glu Arg Thr Phe Ser Glu Arg Thr 

260 265 270 

Leu Ala Phe Val Arg Phe Ser Leu Val Ser Gly Trp Gly Gin Leu Leu 

275 280 285 

Asp Arg Gly Ala Thr Ala Leu Glu Leu Met Val Leu Asn Val Pro Arg 

290 295 300 

Leu Met Thr Gin Asp Cys Glu Ala Ser Tyr Pro Gly Lys He Thr Glu 
305 310 315 320 

Tyr Met Phe Cys Ala Gly Tyr Ser Asp Gly Ser Lys Asp Ser Cys Lys 

325 330 335 

Gly Asp Ser Gly Gly Pro His Ala Thr His Tyr Arg Gly Thr Trp Tyr 

340 345 350 

Leu Thr Gly He Val Ser Trp Gly Gin Gly Cys Ala Thr Val Gly His 

355 360 365 

Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr He Glu Trp Leu Gin Lys 

370 375 380 

Leu Met Arg Ser Glu Pro Arg Pro Gly Val Leu Leu Arg Ala Pro Phe 



385 
Pro 
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395 



400 
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[82] 



IVGGKVCPKGECPWQ.VL L L V N G AOLCGGTL I N T I W V V S A A 
153 0*b7>b*2 0*h5>K3 19Z 

H C FDKIKMWR NLIAVL GEHDL5EHDGD E 05RRVA0VTIPS 
193 £*hv>R J?Xh^>K5 232 

TYVPGTTNHD I A L L R L HQPVVLTDHVVPLCLPE RTF5ERT 
233 0Xh?>h'6 27Z 

L A F V R F S L V S G WGQLLDRGATALEL MVLNVPRL HTQOCLQ 
273 0Xh7>K7 0*h^>K8 31Z 

QSRKVGDSPNITEY H F q A GY5DGSKDSCKGD5GG PHATHY 
313 0Xh^>K9 /3Xh^>Kia352 

R G TWYLTGIY SWGQGCATYGHF G V Y T R VSQYI EWLQKLMR 
353 )3^h^>Kll jS^h^>Hl2 392 

SEPRPGVLLRAPFP 
393 
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IB3] 



sequence 1: t > JltiKffg&VI I (pdb ID 1DAN) 

sequence 2: h h'J^> (pdb ID 1TRN) 

sequence 3: 7** Jfitffc&S^IXK^ (pdb ID 1PFX) 

sequence 4: ^ V F 7 > (pdb ID 1TM>) 

sequence 5: t MfllSSatRxS^ (pdb ID 1HCG) 

sequence 6: >7P-r4 >C (pdb ID 1AUT) 

sequence 7: ~79i3V J S W >A (pdb ID NPKA) 

sequence 8: ^mHJ^/V (pdb ID 5CHA) 

sequence 9: 7^7X^-if (pdb ID 3EST) 

sequencelO: t V a F n y t: >• (pdb ID 1PPB) 

sequencell: h##^filflll£y 7— £3 (pdb ID 1FUJ) 

sequenced: 7^H^> (pdb ID 1T0N) 

sequenced: thW^X^-^ (pdb ID 1HNE) 

sequenced: K VM'/ 7 S —y>7 (pdb ID 1UW) 

sequenced: t Y i) r* 7 r is y G (pdb ID 1CGH) 

sequence!6: 7 v FBE^M^ PirT-^ (prlb ID 3RP2) 

sequenced t faSI-Z^X? ;-y>7^^<-^ (pdb ID 1RTF) 



75<f 



sequence 1: 
sequence 2: 
sequence 3: 
sequence 4: 
sequence 5: 
sequence 6: 
sequence 7: 
sequence 8: 
sequence 9: 
sequencelO: 
sequencell: 
sequencel2: 
sequenced: 
sequencell: 
sequencelo: 
sequencelO: 
sequenced: 



SRRVAQVIIPSTYVP- - - -G-TTNHDIALLRLHQ 
FINAAKI IRHPQYDR - - - -K-TLNNDIMLIILSS 
RRNYIRAIFHHSYMAT- ■ - VMYSHDI ALLELDE 
F1SASXS1VHPSYNS- - - -N-TLNNDJMLIILIS 
VHEVKWIKHNKFTK - - - E TYDFDIAVULKT 

DLDIIEVFVIIPNYSK STTDNDIALLHLAQ 

FFGVTADFPHPGFNLSA - DGKDY SHDUiLLRLOS 
KUIAKVFKNSKYNS - - - -L-T1NNDITLLKLST 
YVGVQKI WHPYWNT- - D- DVAAGYDIALLRLAQ 
ISfiLEKIYIIIPRYN?- - - - REKLDRDI ALMKL1K 

RFSVAQVFLN - KYDA E- MLNDlLLl OLSS 

RRLVRQSFRHPDY IP-- IJPVHDHSNDLMLLHLSE 
VFAVORIFED- GYDP- - - -V-NLLNDIVILQLNG 
KFEVENL I LHKD Y SA - - D - TLAHHNDl ALLK I RS 
HI TARRAIRHPQYNQ - - - R - T IONDIMLLQLSR 
KIKVEKOIIHESYKS-- • -V-PKUID1MLLXLEK 
KFEVEK Y I VHKKFDD - - - - D- TYDNDIALLQUtS 



AIXUrVUPTPRL\frQDCLQQSRKVGDSPN ITEYHFCAG 



PDELQCLDAPVLSQAXCEA - S- Y 
ATI LQYLXVPLVERATCL - -RST- 
PDVUCLKAP I LSDSSCKS - A - Y - - 
STRLKMLEYPYYDRNSCKL-S S- - 
TFVLNFIKIPVVPHNECSE-V-M- ■ 
PDEI QCVftLTLLQNTFCA - -D-AH- 
PDRLQQASLPLLSKTHCKK - Y - W - 
AQTLQQAYLPTVDYAJ CSS - SSYW - 
PSVLDWNLPIVERPVCIDS-T- - 

AOVLQELWTWT- - FTC 

SHDLQCVXIH11SNEKCI - -E-TY* 

ASVLQELWTWT-SLC 

PEQLKMTTOLISHRECOQPH - YY - 
TDTLREVQLR VQRDRQCLR IF- - 
SY7LREVELR 1MDEK AC YD - Y - R - - 
SERIKEAHVRLYPSSRCTSQH - LL- 



-PCKJTSNMFCVG 
-KFTIYSNMFCAG 
-PGQITSNMFCAC 

SFIITQNMFCAG 
-SNMVSENWLCAG 
-PDKVTESU1XAG 

GTKIIDAMICAG 
-GSTVKNSlfVCAC 
-R1R1TDNMFCAG 

R-PHNICTF 

•IDNVTDVMLCAG 
-•--K-RSNVCTL 
•GSEVTTKMLCAA 
-GSYDPRRQICVG 

Y-YEYKFQYCVG 

NRTVTDHMLCAG 
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[B4] 

VII -Wild 

IVGGKVCPKGECPWQVIJJjVNGAQLCG 

LSBHDGD EQSRRVAQVI I PSTYVPGTTNH D I ALLRLH QPWLTDHWPLCLPERTFS ERT 
LAFVRFSLVSGWGQLLDRGATALELim.tfVTRLMTQDCLQQSRKVG 
SDGSKDSCKGDSGGPHATHyRGTWYLTCIVSWGQGCATVGHFGVYTRVSQYIE 
SEPRPGVLLRAPFP 

VII -5 

I VGG^APKGEAPWQVIjLLVNGAQLC GGTL I NTIWWSAAHC FDKI KNWRNLI AVLGE H D 

LSEHDGDEQSRRVAQVIIPSTYVPGITNHPIALLRLHQPVVLTDHVVPLCLPBRTFSERT 

LAFVRFSLVSGWGQIiDRGATALELMVLNVPE^MTQDCL 

SJXjSKDSCKGDSGGPHATHYRGTWYLTGIVSWGQGC&TVG^ 

SEPRPGVLLRAPFP 

VII-6 

I VGGKVC PKGE APWQVLLLVNGAQLC GGTL I NT IWV S AAHC F DK I KNWRNL IAVLGE H D 
L SEHDGDEQSRKVAQV 1 1 PSTYVPGTTNHDI ALLRLH QPWLTDHWPLCLPERTFS ERT 
LAFVRFSLVSGWGQLLBRGATALELMCLNVPRLMTQDCLQQ^ 

S DGSKDSCKGDSGGPHATH YRGTWY LTGI VSWGQGGATVGEFGVYTRVSQ Y IEWLQKLMR 
SEPRPGVLLRAPFP 

VII-30 

IVGGKVCPKGECPWQVIiLVNGAQLCGGTLIOTIWWSAAHCFDKIKNVmNLIAVLGEHD 
L SE HDGDEQSRRVAQV 1 1 PSTY DRKTLNH DI ALLRLH QPWLTDHWPLCLPERTFS E RT 
LAFVRFSLVSGWGQIJjDRGATALEXMVLNVPRLOT 

S DGSKDS CKGDSGGPHATHYRGTWYLTGI VSWGQGCA WGHFGVYTRVSQYI EWLQKLMR 
SEPRPGVLLRAPFP 

VII-31 

IVGGKVCPKGEOTWQVIiLVTK^QLCGGTLINT^ 

LSEHDGDEQSRRVAQVI I PSTYVPGTTNHDI ALLRLH QPVVLTDHVVPLCLPERTFSE RT 

IAFVRFSLVSGWGQLLDRGATALEIJIVLNVPRL^^ GK ITEYMFCAGY 

SDGSKDSCKGDSGGPHATHYRGTWYLTGIVSWGQGC&TVGHFGV^ 
SEPRPGVLLRAPFP 

VII-39 

IVGGKVCPKGECPWQVLIiVNGAQLCGGTLIOT^ 

LSEHDGDEQSRRVAQVIIPSTYDRKTLNHDIALLRl^QPVVLTDHWPLCLPERTFSERT 

LAFVRFSLVSGWGQLLDRGATALELMVLNVPRLMTQIXEASYP GK ITEYMFCAGY 

S DGSKDS CKGDSGGPHATH YRGTWYLTGIVSWGQGCATVGH FGVYTRVSQYIEWLQKLMR 
SEPRPGVLLRAPFP 



(TiKttliB:g»tt^gtt) 
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[H5] 

(j pVII-PWN Sense ; 5 f — GGGGTCGACATGGTCTCCCAGGCCCTCAGGCTCCTCTGCCTTCTG— 3 ' 
Factor VII Wild type <?) v T^^EM 7 A V-r^ -f V 

5 , --<y}GGTCGACATGGTCTCCCAGGCCCI^GGCTCCTC'rGCCTTCTG~3 ' 
Sail MVSQALRLLCLL 

(g VII-PWC AntiS ; 5 f ^CCGGRTCCCTAGGGAAATGGGGCTCGCAGGAGXSACTCCTGGGCG— 3 * 
Factor VII Wild type Oil ;>*K* ~»k$fi£ WTv *f 1 > 

5 ' — CC CGGATCC CTAGGGAAATGGGGC TCGCAGGAGGACT CCTGGGCG- 3 ' 
BamHI 

©7II-P5-1 Sense ; 5'^TTGTGGGG^G<^GGTGGCCCCCAAAGGG^GGCCCCATGGCAGGTC-3' 
(4>II-P5~2 Ant iS ; 5 r — GACCTGCCATGGGGCCTCCCCTTTGGGGGCCACCTTGCCCCCCRCART— 3 f 
Vll-Stf):^^— TIM y (C159A, C164A) 

5 ' -AT TGTGGGGGGC AAGGTGGCC CCCAAAGGGGAGGCCCCATGGCAGGTC-3 ' 
3 r — TAACACCCCCCGTTCCACCGGGGGTrTCCCCrcCGGGGTACCGTCCAG-5 ' 
IVGGKVAPKGEAPWQV 



CgVII-P6-l Sense \ 5 f — /TGCCCCAAAGGGGAGGCCCCATGGCAGGrC— 3 * 
©TJI-P6-2 AntiS ; 5 r — GACCTGCCATGGGGCCTCCCCTTTGGGGCA— 3 ' 
VH-6^y7^*7-f , *tV >(D (C164A) 
5 '-TGCCCCAAAGGGGAGGCCCCATGGCAGGTC-3 ' 
3 * —AC GGGGTTTCCCCTCCGGGGTACCGTCCAG— 5 ' 
CPKGEAPWQV 

(7>II-P6-3 Sense I & # — CTGGftGCTCATGTGCCTCAACGTGCCCCGG— 3 f 
@VXi-P6-4 AntiS ; 5 CCGGGGCACGTTGAGGCACATGAGCTCCAG— 3 ' 

7 4 V7*M >® (V299C) 
5 ' — CTGGAGCTCAT GTGC C TC AACGTGCC CCGG— 3 ' 
3 GACCTCGAG7ACACGGAGT 1 PGCACGGGGCC--5 * 
LELMCLNVPR 



©VII-P30-1 Sense i 5 f -ATCCCCAGCACGTACGACAGGAAGACTCTGAAC(^CGLACATV:GCGCT>-3 ' 
®VII-P30-2 AntlS ; 5 y — CAGCGCGATGTCGTGGTTCAGAGTCTTCCTGTCGTACGTGCTGGGGAT— 3 ' 

vn-30<D zfy4 - r*-*M > (vpgttn^drktln) 

5 * — ATCCCCAGCACGTACGACAGQAAGACTCTGAACCACGACATCGCGCTG— 3 ' 
3 '-TAGGGGTCGTGCATGCTGTCCTTCTGAGACTTGGTGCTGTAGCGCGAC-5 ' 
IPSTTDRXTLNHDIAL 

®VTI-P31-1 Sense ; 5 ^TGACCCAGGi\CTGCGAAGCCTCCTACCCrGGAAAGATCACGGAOTACATG~3 ' 
®VII^P31-2 AntiS ; 5 ' — CATGZTACTCCGTGATCTTTCCLAGGGTAGG^ ' 
VII-3 1$>-?7 4^- frfJ y (LQQSRKVGDSPN-^EASYPGK) 
5 ATGACCCAGGACTGCGAAGCCTCCTACCCTGGAAAGATCACGGAGTACATG--3 ' 
3 '-TACTGGGTCCTGACGCTTCGGAGGATGGGACCTTTC^^ ' 
MTQDCEASYPGKITBYM 



#ffi2 0 0 1-6 1 4 7 9 



ime] 





SW^MIM rfc* E*« 2 -34-16 



F^-i*(#%) 4B024 AA01 BA11 CA04 DA02 DA06 

EA04 GA11 GA13 GA18 HA01 

HA04 HA06 
4B050 CC04 CC06 DD11 FF14E 

HH01 LL01 
4C084 AA02 AA07 BA01 BA08 BA22 

CA18 CA53 DC14 NA05 2A532 

ZC542 

4H045 AA10 AA30 BA10 BA12 BA13 
DA76 EA50 EA55 FA20 FA58 
GA26 
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